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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
driving device with high reliability of information by 
detecting an outgoing light quantity within the period 
when a light source is driven in a non-pulse shape and 
stabilizing the outgoing light quantity of a laser diode. 

SOLUTION: The outgoing light of the laser diode 1 is 
converged by a lens, and a disk is irradiated by the light, 
and a photodetector 2 is irradiated by a part of the light, 
and a part of the light is amplified by an amplifier 3 to be 
used for detecting the outgoing light quantity. To the 
laser diode 1, currents are applied from three current 
sources 5, 9, 12, and the currents from the current 
sources 5, 9 out of them are turned on/off by an Ip switch 
4 and an le switch 8. At the time of lowest level, the 
current lr is applied from the current source 12, and at 




the time of intermediate level, the current le' for making <, 

laser power a crystallization level is applied from the a 

current source 9 when the le switch 8 is operated. 

Further, at the time of the highest level, the current Ip' 

on/off controlled by the Ip switch 4 and for making the 

laser power a non- crystallization level is applied from the 

current source 5. 
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1 

MMK^Si:, 10 

cue z titzM m * ic jmRu»#«*ffi#»fc j:ot«u 

go 

ft* 9 Kv^Hjftfto^Vu^yiJi: LTftx ^ * *±fcJHit 
atcfcii*T\ 20 
MEftMic:* l i/^<Dii?:Mt^M9^^ 

me*i u^/u<Dmmzm2U'<;u<DnffizmM:~fz>m 

ME*1 i^/u<D«i«c#3 u^/u©«8IESra*i--5* 

2««a»#ai:* 

ME* 3 U"</KD»jK«r, SE«W*tcjE CX^<^-^*tlc 30 
ME* 3 w</kd«« Sr^^tci- 6*1 ffil»«*«r»£ 
ME* 3 u^</KO«flJS:*/NVv^ttJc^vlci-S*21M 

me* i mmm #<D&§mm+\z#tt smiEa#**» 

messi*^ y^a^^^m^jdibMtsflfriaait* 
s^db^a^m^ ^t5i2tv^-/> K^a 

40 

ffl#a©m**«»-t-s» 3 f->-y/^-/u K^at , 

ME* l K#a©m*jca: CTME* l 

me* 2 u- >^/v*-/v K^aotti^icjcs ctme* 2 

u^/wmmzmm-r zm 2 s»#at * 

me* 3 u- vTVwfc-A' K^a^aj^jtcjs ctme* 3 

1"</K0S«E SrHSEi" £ * 3 gJilE^a, 

[IS*^3] ii^3S2 0)t7 ^ >r^^l^®)^@^ciov^ so 




ftBH^ - 17 16 3 1 

2 

me»uc*i u-</u^«acSrH3jDi-s««£atto*a 
i««ntt*ai* 

me*i ^^</ucom^tc*3 u-</^omst^sa-r5* 
2maESS^a^, 

me* 3 ^/wmmz^^-tzm 1 

-r s* 1 94 s >^mmmstt. 

me* 1 «w*©*^w+^^»s»Ea»**» 

a^a<OMAS:»»r5 JB l K?»i, 
ME* i *>f y^a^^-^fflW^tcisttSlWEaW* 

ME* l K#ao tH^icjSCTME* l 

u~</kz>« j« £ SHEf 5*1 PH!*a £ „ 

ME* 2 * v>Ou*-/V K^aotttfJfcffi CTME* 2 

i^W>«8E «:««*■ 5* 2 MOE^a t . 

ME*3 ME* 2 u^/uomScKiit^J 

Ufcffli45J:5«wBI»'fS*4W«E¥a, i:$r«x^ 

*a&*«*.* mE*js*^aJts^s*«srE»a« 
ME*aiic*i u-</Ko«atsrH]ai-s«aEW3w^a 

ME*i u-<yKomffilc*2 u^oWSrlfttSS 

imstms^ai:, 

ME*1 u-CyUomatlC*3 u^/K0«fltSrfi*1-6* 

ME* 2 u^/Uom»ft^, E^lt^tw/CCT^-V/^-^ 

M»1--5*i;*-f yf?9i, 

ME* 3 u^KO«SHSr, EftiffWtcjcEU-C/^^ttt- 




3 

mess 2 *]»«#®#£jb pa * ic*5 a flftiaaw**tt 

MESS 2 lh>-://u*-A' K^aotH^tc/S 2 
u^/^«8fcSrBSS£-i-s# 2 HSE^a , 10 
MEJ& 3 U- K#a©a*Jcjc£; ^Xmjfsm 3 

u-<yKO«SESrH«E-r 5 SB 3 HSE^a £ , 

w**tLfcBaiE»2 i^uossfit, wHBSftfciitESK 

lfll#J[ 6 ] if 5 (O^^ * ^BftSBK::^ 

Wrt b i-S C t £#8S:£: 1-3*5* -f * * ^tt)Sg 0 20 

[0 00 1] 
[0 0 0 2] 

ig^f f ^^^-efc'9, it®<^Eft;*f&Ko^-tt>, #« 
sft-c^s. ^ **±iciMMt 

fb^-*«r«J*1-afc«>K:, U-if tf-ASrfiV^-S 
fctta»0/</V^-eflH*tLfc9 MSBBHB6 3-2 6 6 6 

TU-lFlf-A«rBHIti-5 1 9 9 2 If 

<&#) fc^oEft*s#»e>ft-c^3. ww-c, t@^b 
S*^*^ic:fctt5Eft*Sfco^-c. tiMMcRW-r 

[ooo 3] mi taaEftasjt^-f ^^^*5»5iB 40 
ft;frffi^]R&«:RW"*-aiaT, u)H:Eftfll«£ t — -9 s 
/<7-fcoBB«, (2) teEfttifSt^/fcrs h7^± 

<oEft#ia«:*i% hic*5^-c, ppfi^aift^ 

/K P e MtfSIMb 1"</K P r liR^ffl U u^/uSr* 

1-0 

[0 0 0 4] ttgEfbSbfcx-f «**>EftK 
fc£J:»K x-f ^^0E«K±«ciJiefi{k:««fclP*«<b 




17 16 3 1 

4 

Hi 1 (1) ki^lt^. Eft1t$a?> roj <7)U-< 
MCtt&LXs U'— 1f>"«!7 — SrJBfiftU^/U (Pe) t 
1-5 r irtcj: 5, EftKaMSfiflsSftT, 9|$Aibfl«^ 
JB2f&£ft5o 

[0 0 0 5] cfttc*ti,T\ Eftlf&o r 1 j ou-</u 
It, u-lf^^-ft^fiKfls^/u (Pp) t 
^WU^ (Pr) torn-?, ^Vu^«tc»tS-fr 
SwJ:*cJ:«K Eawas#MWbS*L-c* #*JMb^- 
^ ft*. r<?DJ:5*E«»ffliiJ:or, ill 

(2) fc^LfcJ;5iw* K^s^JblcEfttttfll^ r 1 j <d 

"C\ 3ooi/^©H«tt, Pp (*fiR{bu^</v) > 

Pe (jeflflsu^/w >Pr (i^ffiii/^) -c$> 

So 

[0006] ^o<t9icLx. ftsfbsj*^ 

W\ EfttiMft© roj ©u^ufc:#jSl-5Ji6A{b«« 
Eftflm<o r 1 j <Dis^MzMfc-rz&£kWlk'?- 

Efttif#0 TOJ ©U-<yHC»JEE1--5 (*M*» HSiMb 

u-^u (p e ) EfttiMft© r 1 j oi/^/^Mt 
6fc£><o (ftHco) w</u (pp) (*H£ 

O) S^£iiLW</U (Pr), (Off3ocDU-<^r^J®I 
1"5 
[0 0 0 7] 

*7 tf ^^^±fc:flH^^uT^l^«^Eft*>sv^rt:^H^ 

ffi^coE^, «Jfflft*^teS^5F^41>0 
[0 0 0 8] 

x., «HA»feaitSn5***E»Ha*J:9i*v^j6 
»<0^u^?ijfc LTftfW*^±lcf£JJLTlf$8<OE 

fflw* ^ tm**««m*aic ct o raw s ft a wmas 

(cSv^T3t»<0**SrBI»i-5**H«E^atS:K»tr 




5 

[o o o 9] mi&%2<D%7 : << *?®Mmw.'?\t. *m 

7-^at, *3 u^/v<o«8£«:, E^f aiOk CT^Vu 
^o«*«r*7«ci-5» 1 W»fll*«r«*"r5 JB 1 * 

llli«l«i«*(0»feJBIlB+»c*5»t5ai»*«* 
jg i y ^a*«^>JHm«lc*5ttSBi»ft**W¥ 

aoaASr«»-rs»2iM^^v*-/i/K^ai, »2 
M»«#<o«^iB*fcj3»t5fflj»***a*a<offlA 

Sr«»-rsSS3^>-^*-/i/K*ai:, *lt>^ 

^gl^I^i:, *2^v^u^-^K^aofflA»c 
JsSCT*2ix^<yu©«aES:W*i-5*2«IS^ai:, * 
3^^/u*-/uK^aofflAlc:a:c-CW3 u^/vcom 

[0010] »*«3<o*7 f -r^^JB»3fia"ett, «# 

«2 0*7V**iMm«lC*JV*T, # 2 WJ««#<0# 

[0011] ff#^4o#7^*^lg8ti&BTte, *m 
»*rttai-5fflj**a«tti*ai:*«*., »^ttiit 

*at, JBi i^/uoBSEtcJB 2 u^</KD®ffi$rmS-t" 
5»i««a*#ai:, »i i^/w©««tcJB3 u^/u 
0««S:fifti-5»2ajlEfi*#at, JB2i/^/uo« 

^¥a^r, »3 ^/uoasES:, EfttiraHcfcc-c^A' 

^o«8t**7 l IH»«#&»£+5iB l * 

-f 5 v^fM«l*ai:, JBi«l«i«»<o»±»ilB*lc*5H' 
5tiWt*««H#a<oa*«r«»r5IB 1 ty^- 
/v^K^ai, JBi^>f 3/^a*s^->»IPfl*lci3Jt5tH 
*t*««ffl^aoffl*Sr«»-r5» 2 -frVTVutf-yu K 
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u^</KZ>«SKS:IHaE"*-S*m«E*ai:. S2fy7'/i/ 

[0 0 12] W^SS^jtx-f ^^K»SSB"Ctt, 
ftSr*Uii-5ffl»ft*ttffl^atSr«x, %Mt>>t> m&t 

sssi astasia mi u-<yKom*(c^3 w-</u 
2«ata*#ai:* 

ffat, i3v^oi^, E«fli«^«;isr/</u 

Xft\C*>/*7fflmi-Z>9L2X'( yffSt, »3U 

^t«^>^«(ctyi;t§82$ijm^ 

20 4t6l2^^^y^Jfflfg:i;, gl^^yff^ 
^^fflW*(^tt5ffl»**tta^a<OU^Sr«»-r5 
»2*y7 p ;v^KfS^ K2»J»«*<^«*»IIB 

K^a£ , m 2 f- V^yu^-yv K^aoffi^j 
MCTS2 U^©«atSrW«Ei--5*2»Hi^at, 

«8IE SrWSE-r 5 ?f5 3 ^S^a t , US S tifc* 2 u^/u 

mi u-</KZ>«at*:BBSEi-5*5WS^aS:R(trv^ 
30 5 0 

[0 0 13] 19*316 0*7*-/ ^^SEBKB-eW:, ft* 
[0 0 14] 

» l 

5*5, H*3a2d»b«3ft«60«M^tHaUTi39, 

40 ffi-CW:, jt^^-SrMtBI-S.S^aSr^ru-CV^S. 
[0 0 15] Hilt, cojSMOjfc^-f ^^ettKKtc: 

i is u— if y>f h\ 2\*y* hf^f^^, 3«r 
>t\ 4«ti p**f s>t\ sttipsaaa. enspus 

s/^ 9liIe»SEjH, 1 0 tt I e WSEIsIB, llttl 
e-fr^/U*— /UKEB, 12llIrmffi2Ss 13f±S 
rs^SEeJB, 1 4I1S r^^/v*— yVKIelK, 1511 
50 P pf ^^/V^-f 5 V^IslB, 16HPr^vyyU^>< 




7 

*>i?m%t, X 7ttl p*>f y^#J»ls]», 18file 

S^SJJSPEittSr^U I rimffit^ (P 
r) <DBMSa£, I ellgiftl/^V (Pe) 

wcssti rtcMti-sass, i e' rasas i e&x<< 

yf^^Shfcm ip^IBfb^KPp) i 
i rlclitstfe I p' tt«SEl P 

yT-^yztitzmm, s p«*fi»{bu-</u (p 

p) «p^/^(t»Sr-9-v^y ^^-T^^v^/Mf^ 
SrttK*tm^/l/ (Pr) H^^/V-Xftfl-SriJ-:^ 
y D i ttlEfttiMtt, Dplilp 

at- 7«-S§\ Vdttrv^3(Offl*t**ttffl«ES: 

[0 0 16] K 1 OtB&ftft, U^Xfc 

*L5 0 1??**— Kllctt, 3o<Z)i»I (I 

p«8EK5, I eH«g9, I rl«l 2) 3&>fcOfl| 

SKdSRPJras^sds, ^eo^(0 2ooi$i (i P m«^ 

5, I el»9) frtbvymm*. Ip^yf4il 
e^^ i/f8ICj;otty/t7^^ 
[0 0 17] tf, I r m«ESE 1 2 tt. U— S^-ftf— 
KlK^fLT, if^y— STR^fflLU^/UP r Idi" 

— m&iku^/up e vmmtiricK* i e««C9^ 

HS*ifc«8ltI e' ttt, R*fctiLU"</UP r Otlffi 
!7-SrJieftftU^<yup e ii-SfcfclCf&KftSSE I r + 
[0 0 18] *SW{fcu^</uPp<OJB!Ki^lcii, 

I pm^®5^ib^mWd 5 , I p^>< y^4(Cj:oT^- 

>/^7»JIBStbfc^>ry^v^«jKl P ' tu, R 
^fctt L U-</up r comW I r f£S&£ U'— !f ^ 
-Ya— KlfcHMrtlSJxSo Ip^yf4© 
d-^fiFlCtt, !f^!7-S:**fI{k^^Ppt"r5 
fc&fci&BfcSaEl r + Ip' U—y-V^^-Kl 

[0 0 1 9] El 2 It, Hllw^Ufc*7 f -f ^^»!B3S« 
fcoi^T. *(onft&&mirZ* 4 hX&> 

Pfi«8cl (Cct-5U— !f'<7-. altgMMMR 
DiW r 0 J WU^/UOaiB, blilE*flt«D i o 

r 1 j <D U^UOJUHRK c ftR^tti L u^/v P r ^(Dif 
^^u«#S r (D«^MBBB, d tt#*«ft t'^A'P p E$ 
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[0 0 2 0] wOH2(c:^Lfc I r ft, — £ 

R*fflLU^Pr(C^5fc*^Sft«i«l r-C, - 

It, Ie' 5 fc, IelSl9^^t«Ie 

^mSEle' aq&£§*i5 0 C©J:3/j*fiflsw</i'P 

[0 0 2 1 ] :OIeM y^8^V/^"7ft*D e 
It, EftflMftDias fOj <Dt% (H2«a) It, 

THJ ^;Ut^50T% I e^>T y^8iS^-v(c<t 
9, l/-Wt-KllCtt«»I r+ I e&fititoZtl 

5, R»tit«Dids r i j m2<omn 

b) ft, I eX^yf 8^t>/^7f|^Dejii l"Lj 

[0 0 2 2] -fcofc*, ys—f#<< K 1 left, U 2 
20 IC I "C^L/ci o ^ I r + I eW$il5:i: 

D TOj ©JHfiflalCtt, jfeirffcl"</l' (Pe) <DU 
-r-1f'<7—&fct>tl&o L/c^oT, CO$R8 a left, 
ftcoUl 1(2) -CKMLfcipf-, IB«WASje*>fl2Stt 

[0 0 2 3] ^ntC^fLX, ^ifft^/UP pOJSIb 
^Ftcft. EI2(DIp , ic^LfcJ: 5fc, I p«9cK5d^ 
^>^11^ i p^-r k<£ 5ty/t7$tit t ^ 

30 /l^P pftO^-f y^-V^illfPSrff 5/t*JC, Ip^-T^ 
^J^IhIKI 7ft, fljaiBft«F(C, IS^If^D iOW 
/VfClSCTI p^>f y^4<Oah>'/^-7«-§-DpS:ffl* 
■T^o w<DI p^-f ^^4 0^">/^-7 J (f^Dpft, IE 
«ffif*DiiS TOj (IH20^ffia) (Cft, 

r L J I p^>f y^4ttd-7lC*5. 

[0 0 2 4] ffllJ5r, (BftttttD i 755 r 1 j <D t # (12 
©fflMb) (Cft, Ip^^4©*y/*7«*Dp 
f4^</U-XttlcaJftt-5, ^^fc^, Ip^yf4ft 

40 ft, U-ify>r^--KlfC, 121 2 fC I T^L^J: 

I r tMU Ir + Ie t <OWI<D U^J^Xmtt^^ 

ft, 9t<DM \ 1(2) -CRWbfcJ:5(c, fE^lfSD i <D 

[0 0 2 5] ^±C0 4 9f-, ESIt^D i O TOj U-i 
/MC^fltUT, U-if/<7-ft^SikU-</V (Pe) & 

4 9, Sfc, f5^1S^Di(D r i j u^/vfc^ticur, 
u— S-V<7— tt*ft»{fcL^<^ (Pp) i:R^ttlUU-< 

tv (Pr) t<z>BB-c^vu^*(c«{k-*-So ^tr, u— 

50 -ify-f^--KlOffl»*<0— ffldS, 7^-hx>f7 i ^^2 
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[0 0 2 6] id ids, 7thf^f^^2<!:7yy3 

<Df&%mmmt>tix\,^z>k%\^ 0 2*>Duc*Lfc 

Lt, i tC^Lfc»Wa-Ctt, U-if^*!7-(l 

JS^bi/^ (Pe) -e*^/u^tt-e«>5A»e>. 10 

[0 0 2 7] -td-e, d(75U-1f/<!7-^^u?tU^ 

/u «2« a ) <ot#, ttiK^a^wm^ V d 
>?aA/-e, !f^i7-<©sy»*ff 5. mi<D~&mx 

te, I e V^u*— KlaJB i i (t % KftflftRD i ^ 
roj T\ I eX<4?/7-8<D*>'/*79'%De& 
fHj U-<yKDi:t (H2W»IW|a) tC, WI*ft4«W 

mJEV d Sr-fr^y >^i"5o 
[0 0 2 8] Z-<D I e /!✓ KIeIK 20 

1 KDW^lCtt. *KJ|£firffcl"</V (Pe) (Cit^JL/c 

ffidS^T, U— iJV?? — P&, JltfiftU^U (Pe) 

±*s, if»*!7— ©JBfiftu^u (Pe) <oWBk1h& 
xh% 0 d<o»i(Dja(S(Z>»iB"ett, rojz^tw, u— 
1f'<!7-as3fc5gLfc, ^<A^^«03Bffi{bu^</u (P 
e) |C*5^T, jt«0**SrBI«E-r5. 
[0 0 2 9] ddT\ d^W©*?** *^«»36B 
Sr, Bll<D&Uk*tm-rz>b. ScoJidJcftS. ^zg# 30 

coiggljlHlB (I yf4, I p@St2S5) i:„ JtM 

oum#4fc«ffl^*ffi»*4*W^a (7thf^7 
^*2, Ti/;/3) fflltStLS** 

**tt»a£fifc:fcv*-C. !f/^!7-fil»38«t Lt, 

R£?ft (Prfy^>f 5^0816, IeM 
y^SOSPIelKl 8) fc. KESnfcJWIB^tcaW**!* 40 

*HSEi-5 ( I e*>^*-yu KE]K 1 

1, I efa&IsJ&i 0) iS:fll;fc"C^So 

[0 0 3 0] £k±(D£ 5 w©JB i co^jgoj^ffi-e 
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tt<0«v*36fi#»6>;tx5. 
[0 0 3 1] m 2 OHJSO^ffi 

dO®2 0Hffi(0^ffi(i % W#«2©*Wfc*frJSLT^ 

u^/u (Pe) «r««fbi-S»&S:ttMLfc. dco^2 
oSH(i<D»tt-c«t % S&ic, #JMMbu^ (Pp) fc 
^Wl^ (Pr) ^^bSr-BJffifcLfc^^Wa 

[0 0 3 2] 1 fcO*ttS!C.fco"C\ -fcCDflWcS:^ 

f4, i P m^2I5) *Boffl»*It*Bt5lii 

-»#*tftffl^S (7* hT^T^* 2, T>7^3) b& 

(i r) srw*n-rs«atajfli¥a u riin 2) 

i:, II l"Z/u<DWM (It) 2 U"<A-©«8t ( I 

e ) zm^zmimmm^® a ei«9) t. 

JBl U"<yKD«jE (I r) tdJB3 U"</V0>««E (I p) 

sr«»'r*JB2m«K«¥« (i pmmms) t. 12 
K^ota (1 e) £\ isftw^ (d i) tci/sur^- 

>/^7»J»i-5»l^j/^a (I eMyf8) 
IgSW^omSt (Ip) ISftlt^ (Di) (C 

jscr^/u^tt^v/*7WjtB-r5JB2^>f 

(Ip^ -7f4) S3 U^KD«a£ ( I p) $r^- 
7lc-T5*iSJ»«# (Sr) Sr»*"r5*i^-f 

^iw»#a (p r-^>^/v^^^ v^ia»i 6) m 

3 u-s/uomSE (I p) 4r*^/u^*(c^->'(ci-5»2 

iww«* (s P ) &&±-rzm2?'f$*4rfflW¥& 

(P pi^v^yu^^ ^>^[h1SSi 5) fc, *i*HB«# 
(Sr) <D»feJ(!IB*^*5Jt5a»*4ttffl*a (7^* 
hr^f^^2, T>^3) (Ditit) (Vd) 5 

Si ^v^y^-yu K*a (S r KSB 
14) ^1 y^a (I eMyf8) 3ft5rf-V 

JHBI"Plc*!»t5a»3(6»*ffl^a (7thf^f^^ 
2, T^^3) WtU^ (Vd) S:««1-e»2^>^/v 

*-/uK^a (I et^v*-yi/K@8i l) * 
2*J»f8* (Sp) «)*4»ratlc*3lt5ttiWft*«ffl 

^a (7thf^f^^2, 7^3) <Dm*i (Vd) 

3 -^^^u^-^K^a (Spt^* 

-/VKEIB7) t, ^lt>//^^Kf^ (Srt 

^/u*— kihib 1 4) <Dmj]\a&cxmi \"</\,<d 
mm (1 r) z^m-tzmimm^® (stpmeisibi 

3) k. »21^^7 p ^-/UK*a (I e*V^/U*- 
/uKIhIBi 1) offlA«cjc5i:"CfB2 u^/koS* (I 
e) £fi&1--5S&2Hfll£¥a (I e^SlHlBl 0) fc. 



# • 
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7) (7>tii^i(CjS;CT^3 u^/uolffi (I p) SrHlE-t- 

s*3S«*» (s P naEiE]e6) t-ewdiu-cv^. 

[0 0 3 3] $fc<DgS 1 OSBfeO^tl-ett, BIOI e * 
^/U*— /1/KlHlBl 12\ i JC^U/c^^ 

a* +fcfc>%, E«tit«D i # Toj Ie^yf 
8(Oty/t7)I^Dei)i THJ U-^UCQ £ # (C, tU#t 

n ft\zm&n:i"</i> (p e ) fcittfJUfctfeffiWE^W io 

b*L5o I eBHIIsIBl Ott, rco^ffimH (Vd) (C 
Sl*T* — PS: S JSfiffcU"^ (Pe) (DM 

[0 0 3 4] Ifc^ot, ifefiftU^/U (Pe) Co^ 

ibk:**. u^l, ^f B a{ku-</u (pp) *k*wi, 

W^/V (Pr) KoV^TH IWlE-t'SCtdS-eSftV^ 
:wf2^»Ii"C|j:, #fllCfl5U"</i' (Pp)* 
B*B1L^ (Pr) Koi>T^ *gffifcWSrt- 
5o 20 
[0 0 3 5] Hi iCfc^T, P r •frV'TVu*^ X V^IhI 
81611 R^fflU^^ (P r) NP^Vu^ft 

*tfH2(OS r tc^-TJ: JHIBcJc, iM^/Wt* 

S r £ THJ L"<A'-«g£1-5. r (OH] 2 CDS r 
t\ Sr(DMM ( THj U^«Bc) I e 

y ^«»!hIB 1 8 i I p *W y ^-*J»IhIK 1 7 H 
V^-ftLfc, Eft«*D i<OU^</HC|B«4<, I e^-f 

[0 0 3 6] ^<Dltt>^ r«1cH, U-if*V^- 30 
Plc^i-J: 51-* i/-f /^!7-liP r (K^ULU^ 

JEVdfl P rtCitWILfcffiJC/iS. Srf^#- 
KIhJSS 1 4 11, r©H2©S rlC^tt^^fitS 
reo*^HBI OHMc) tc, mttft&&trj®JEVd£lh 

KEKl 4 0>ffl/3(Ctt, ffJcR^Wt^^u (Pr) tc 
JtMLfctftfflflffitfW&ftS. 40 
[0 0 3 7] S r Hffiaiei 3(1, Z<DS ri^^U* 

hFa:?-^ toHLW (Pr) Oftia4ffl[i4S 

!7-o?K^tauu^u (Pr) <nmmmttxfoz> 0 * 

tc, U— |f^I7— O^fiRfbl^/U (Pp) <0«HSfcO 

2<DSp\z^^o\^, SBS, Pp^v^Ht-5-S pS: 
Witt, H2©Sp©«Bdic 1 -^v;//Wf 
tSp$: THj u^/v-C«^i-5 0 50 
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[0 0 3 8] C0>B2 0>S pfc*5l*T* SptD^M 
( Thj i/^©»Bd) I p*-f y^SJWlHlKl 
711 IBftfl».«D iOU"</KC|8«ft<. Ip^-Cy^ 

a— Kl^tttifltl r + I pdsSMni$*i5-t^tt9, 

E120Plc^-rJ: IIP p 

i^u) "C\ p^IWlcJio 

^«1d*t, jfeOJHMa 
JEVdd ^ftRflsU"^ (Pp) tcitWLfcffilc^ 
5 0 S p^^^/u*— /UKIhIB7(1, ^(D[gI2^Sp(C 

/vKIsIB7©ffi*lc:tt, *tc#AJtflsi"</i' (P 
P ) lcJt«Lfc«ffi«aEj&s»e>ix5. SpMt@B6 

n p^v^u*-/uKiHia8 7d»e>ai*sti5« 

p) <D«4ftfcfc*.fc3l^ IplMS^lIt 

[0 0 3 9] ^oj:5*«dSJcj:oT, tefift^^ 
(Pe) 1f^!7— o*fiKftu^</u 

(Pp) miBl^ (Pr) ©3c5frffcfcnTffiK* 
5 (»**2©«M) . -t L"C, jt©*lo*j6Sfflli:H 

[0 0 4 0] »3 0*ft©«« 
53ft«, ffl*^20^^^ctia3Lrv^5o 5feo^2coH 

-<^) trtiB«*<, u-if^^-tt, mimmm^ 

(Sr) ©JSfe^ttR^aUW^U (Pr) tC. ®20J 
WW* (S P ) <o«**tt*/<yu^ttlc*BlKftu^u 
(Pp) fc*-5. *Ofc«>, »1 ^fcfim2^JfflIft-§- 
(SrSfcttSp) ©SSftt, ««<oE«^-e*<c< 

[0 0 4 1] w<0|R3 0jiJS(0*tt-CH JB2»JW«* 

(s p) ^«^«iwt, E^lt^D i o«ffl»-«i:r* 
^2^ft^- (sp) «rW««)BE»=PK:»***a 

[0 0 4 2] 113(1 Ell l£*Lfc#f f -f *^«»i8« 

[0 0 4 3] * (0[g!3 IC^-fi; o Ppt^W 
5 v'^IbIK 1 5 H E^til^D i (O r 1 j (O 1>"</U<DM 

pa (H3«d) \zmv. m^. *ftK{k^^ (p 
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p So z<om&. mscDs p<Dmmdx*n, * 

iku^yupp tftso-e, ib»«*d i {C^JSLT^^a 
0 3^l;(t JHIBc-CH:, (©©«#) £ri5& 

[0 0 4 4] 1-fth>%, 5fccofg2cofHgco?i2fi (H2^ 
»S0 -Ctt, JHIBc & d(ctt, EflHff«D i 

3 05*lS<o»«B (H3©*&) -fcititf, «D©« 

5 0 t/^ot, (Sr) cO^£*cD^ 

Kft Pitt fc««a*<DffiT * «^ S * 5 r i *s PFffi K ft 

So 

[0045] n4<Dmm<Dj&m 

Mft^/V (Pp) , JtSfiflSW^ (Pe) , »7*m 20 
1^/1/ (Pr) 04-U^/Uwt{CfifoTV^5 0 CO® 

4oiat©»tt-ew:, mam* i ptie tojt**-, 

-^u-if/^!7— , Pe (*NMbw< 

S-rsMMtai pt>££fls§*5£K:#«*^LT^ 

a. 

[0046] H4fi, ^#W<0ft7*-f *^B»3£Bfc 30 
&<9, 2 X flit BISK 

[0 0 4 7] Id^-f^gite, 5feOi 1 (O^ti: 

Jt^r, s pHfileiee t s p-9-^/u*— /ukihIB 
fc*iH[sIK2 l^sf^^PS^^■Cv^s 0 *LT, rote*!© 

ui pm«cM5^S£i-5o a*tt4*rt«tjfe<oH i 

tmWtXhV, *<B»fPt>, El 2 i:f^«-e$>5o 40 
[0 0 4 8] El 5 it, 13 4 ('^ LTtftTV * * 

6Jxfc«F*f4H2tBI*"C*>0, H4(D«F»tt«lc#« 

[0 0 4 9] ro(H4(^^M-et)> Prt^^5 
V^EBiett, SSS, 18^11/^ (Pr) d$cD/< 

"0*5. «itfB5©S r fc^f* JBUBctt:, * 
v^yufg-S-SrSr Thj u^W"e*^i-5 0 r<o[g]5co 50 
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Srfc*5V*T. SrO«4fflB ( THj W</KDjHM 
c) =K I e*-{ yf-tW»lsIKl 8 t I p^-f y^WJ» 

<, I k I pXJ y7-4**7\Z-fZ 0 

[0 0 5 0] -tOfc«>, :«JIIHctt, u— ff^a— 

c*fl, MHOb *i»tt«EVd«:, P 

r KJtWLfcffifclfcS. S r 1 4 

tt, rcom 5 CDS r \C^-t-y->zf;um-%S r 0«±JHW 

Lfc^ot, iOS r f Ki(S 1 4WBA 

(Cl* s WJcR^fflLU^ (Pr) (Cit^LTt^mmH 

[0 0 5 1] S r SH!E[bI& 1 3 tt, :OSrfy/M 
-/vWl 4^e>B*S*i5*a«E(C»V^T, 
If^y-Sr, R^fflU^/u (Pr) ©»a4ffit45 
*5tC. I rl«12^I« 0 »±#* U— 

W</W- (Pr) cofll£l!jf£T*£> 9 , 9t<K> 
HI fcH2©»&t^«-CfcS. i"Clc3*-<feJ: 

r i p^BeaRssrWRi-s. 

[0 0 5 2] ^(Dtzisb, I p«acS5 3&»5>©aSIEl 
ttt, I e«SEjR9a>fc<D«8El ecoffl^:^. 

(pp) ^"rs^^tcmsti r tcms-rsmffii p 
js*ftw"<^ (Pe) t-rsfcj&KimaEi ncitt^ 

"Cx u— if *V K 1 com« I (H5<01) t^— 

[0 0 5 3] H6tt, ll|4lC^Lfc^;y f ^^^l2K)^@ 
ico^T, »4<OHlSojglB^J:SU— !f^><^- Kl 

com* i & if^^—pt^iBwt^^ttia-cfc 

—tfs<7-PX&>v), AtBI«tifnS45«ftft 
JR. I thl t I th2(l«jR©U#V^Sr^o 
[0 0 5 4] ccDia 6 ic^-r u-ify>r^-K 
lcoSStl fc^!7-PO»ttW:, JSHtaffi*o»WwJ: 

v>ffim*ithi, ith2a±-ctt, mzm.i&ftttft&'V' 

11/^ (Pr) (OSnailEl ri, JBffifbU^/V' (P 

e) <i:-r5^*icm*i rtcss-rsmsti eta*. ^ 

ix-Pix-E^u^up r, Peds»e>iiSJ:5^SI«ES 
*iTi3 9, d»o, ^lfft^;b (Pp) ir-T^fc^tc 

m* i r (cm#i-^mffii p#, ttaft^^ (Pe) 

i:i-^fc46lc:m* I r lcfift-t-5«8K I etc^UT-^ 
coJt^tca^S^HTV^ixff, H]4(Oi p^-<y^4^^- 
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>\zta V , u—if #4 V l icli I r + I p asflHra 

[0 0 5 5] -f*;fc>*>, J«lptl e£GDit^£, ft 
3lftU-if^!7-Pp (^fiKftu^yw) tPe MSA 

tf, *fiKftu^ (Pp) t-t-5fc*«c«8El rtcS 

(0H16©»<B-eHU »tllL^ (Pr).i:^ftu 10 
(Pe) ££1&fcBLT, ffttflffltl rilltill 

u-^u (p P ) tt^/:i6[:tl I r IcS^-rsmSfc I 
p tt, T-fcR£S*lfcJM«« I e t WJt* (leil 

-c\ *fijtft^-</i' (pp) t>*3M(c4*. a 

«8B I p *WJP-f-ntf, u-if/^-Pp m&Kik^ 

<oftD tc N i r tm&mffi i p £ s^nfn* 20 
1 pt<Ditm (1 pt 1 e t(Djt*) 

[0 0 5 6] 2c<Dm4 k<o*t!&\z&iX. ^©WfifcSr^ 

(7* h^x^* 2, 7^3) 
St&tfV^i^J lt*r>f * ^ JtlCflM* LT**0>IB 30 

fit. w*, wjdfttffj^^^^mbssw-fev^r, 
(it) srBpao+swjsitfinJD^a (i r«at«i 2) 

fc, JBi w^/vcomjfc (I r) \zfg2 u^jvcnmM (I 
e) *tf-t-*ff lSflUU^ft (I emSftiK9) fc, 
K 1 'U"</KO«ift ( I r ) iC^ 3 U"</KZ>«jS ( I P ) 

«ra«rsjB 2 (i pmatais) ^2 

u^/w^ea (1 e ) ummwi (d i) lo&tx*- 

i:, JB3 w^/uom« (I p) £\ eWM* (Di) K 40 
(Ip^ yf4) fc, ^3 U^/uomJft ( I p) 

y^-tzmiwRtift- (sr) £%£i-5jfsi 
jrsjw^a (Prty^>r$^isiBi6) t, m 
maim* (so o«aaBnm*ic*3Jt5U»**t(Wi 

^a (7thf^f^^2, 7^3) (Otti^ (Vd) 
Z&ftlrzm 1 -frVTVu*-/!, K^a (S r 
-/t-KESgl 4) 4, BU/fyffH (Ie^ 5^ 
8) iSat-v-JBM^^fettSWft^flcatiJ^a (7thr 
^x?*2, T^^3) <Offl* (Vd) Sr«8?-r5*2 50 
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1) 4:, ilfy^-/vKf^ (S r-frv^vutf- 
yuKlsIB^) <0ffl^taJXT3Sl u^/KOliS (I 
r) «rRlt«XllS¥ft (S rlKlslBl 3) fc, 
fJ2*>y/U*— yUK^R (I e^y^/^-/uKIU^ 
1 1) <0ffl*S;ij£XT»2 L^ucoSSt (I e) 
■t"5®2|^S^a (IeflllalKlO) t, S3!/^ 
om^fL (I p) l2U-<;KOl« (I e) ICJfcML 
fcfiatftSJ:5l-W*i-SIB4WS[^a (*i@B2 

i) fc-ewdturv^o 

[0 0 5 7] r<D»4©ltlS©«fflJcJ;ixff. %<nm'i 

C0^@^it-<T. S pW«ElHlB6^»S p*^/U*— ^ 

[0058] fss<omM<om» 

p) s/cwcm^ i r tcm*-*-*«8E i p^^t 

tt, ^*R££*lfcMfc»8tI e (IeMp 

ltv^ox, bmlw (Pr) ttefift^^ 

(Pe) tSrUffiUT, IltiSlriliiilei: 

^ (Pp) t>*3iffi(-*5J:5(C"r«»&«:RMLfc. 
Cl^JBS^IBSrojRffl-CW:, ^-^S^m^I pi: I 
Jt*Sr, ftfiftKlbSac I r 0>4tts» e>ix5 J: 9 4Sf£ 
ffi(cRSbT*5t, ttJtftu^ (Pe) 4^f s «{bu 
^ (Pp) tSr-tn-e*t«fflUr, *iBffllc|WlEi-5 

nt, fl«^tiiU^^P r ds»6>Jx5 J: 5 Kb*: 

[00 5 9] i7lt, rcOBP^^A^>r^^iP®l^ei- 

«tByny^H-e*>5o Hfw*5»t5W#(4H4i:lRl«"t? 
3ifttttig[s]KL 3 Z\±m5<nm i &M 1 &&^-fo 
[0 0 6 0] ^<om 7 Ic^iiSRrtU 1 OjSfflli 

it^T, S r HSEIhIKi 3 S r ^v^yu^— /u KEIK 
14, P r i^TV^^ ^V^(e1S&1 6#«KiS*U ft 
9 (CifiHIsIB 3 1 4IB5«>W«[|hIK3 2^^P$tlTV> 

So 

[0 0 6 1 ] H8 Wt, H 7 (c^ L/c)tx ^ ^ ^ mW&W: 
l:ot^, S5oHJg(D^lci:5^-ifoig®)®)f^$: 

e>*LfcW#«Bl2ilRl«t?*)9, B7<offtttll:»JS 

[0 0 6 2] P p-^V^u^-Y 5 >?m&l 5(1, El 8 
cOSp^-TctplC, Si:, P p*V^fS#S pS:* 
4t5o H8<0S p^)ffllBd(c, i^v^HS* 

Sp$: thj L^^/u-c^^-t"-5 0 :ro@8os ptc*5v> 

X, SpOlM ( THj U-</KOfflPfl d ) 'I 3 , I p 



(10) 
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*4 v^Wm& \ 7 tt. I2®1W«D i <DU"</MCBS« 
4<, I p^-Y y^4^r^/v^^tc^-vtc:-r5o 

fc«>, ;c<z>jhib<iwc, u-if^^- ki x-\mm>\ t 

[0 0 6 3] C©J:5 4!ftmcJ:o"C, :«1d4 1 

t>, fc<oJJJWUi:»4!K #fi&m®Ev<m, 
ffcu^/u (pp) icJt#JLfdfitc45o SpfyT'M 
— /uKlsIB7l±. CG0|g]8cDS p(C^i-^>^yufS#S 10 
p0>»£JHB Onmd) *c, Si^ttiiEVd^f^ 
y^tsot, ccos pfyy;^- /uKlHlK70ttJ 

mzft&KikuiA' (p P ) tcjt^jufc^tfcsm 

-/^KIsI»7d»e>W*Six5lfta«BElcSv^"C, u-lf 
#MtffcH<"<A' (Pp) *>*iB4«i:45J: 
5(c N I pill5$:ilt^ 
[0 0 6 4] l-cicafc^fcjiSlc, is>JB5<0lBStf>7g 
ffl-ewc. «?/ctc^$n/c±iiM[H]K3 i tmstofm® 

S3 2^i, s pfa«[e]S&6 t I elli^l OOfcB^ 20 
tc£oT, fi&mScI pi I e<0Jt*!W^£<D«i:43 
«fc?lc. I rMi 2«r1«M£-r5. *ff«Jcv^x.tf, 
gf^Jt*«rKt-f-ixff, K x I e > I pOtfr&fCfi, & 

mmmi r titans*, kx i e < i p^m^a*. m 

»«Sfn r«r«*S*SJ:5fc, Irl8I12§:li 
-TSo C^§|^£, fc<DB9fc£->TK9H-*. 
[0 0 6 5] B9I1 B7K:^Lfc#? f -<;*^ratt3£1fi 

(1) ttK X I e < I p tf>»g\ (2) l*K X I e = I p <D 30 
»g\ (3) I1KXI e >I pco^^r^f o 

[0 0 6 6] r<OH9U) -(3) tcwu 

KlOil I *c*ti-5^— y^!7-P©BB««r*LT*5 
9, fiftfiSU ei I p xK©tei<D*/hl8«lc«fco 
T, BttSSKl rlCJzSH»fcBLW<A' (Pr) tC*tL 
T, m&it^/^ (Pe) t*fi|f{kU^</V (Pp) i 

v^^-Mc&^T, D i Ic^LTtJz^tc, ISflfeffifli 40 
Diisroj-C, Ie^yf8«)*>/*7(|*De 

^ thj u*</w>£* (H8<ofln a ) tc, #;&&mm 

JEVd^f-V^y y^LT, U— If— /<!7— PiWBftflS 
i^/u (Pe) oS5g4tei4*J:3lc, I e®«£9 

dfeJflHJ ( THj u^yuoaiBd) **c, )ti^tti®EV 

(Pp) <B*S4ffii4*J:5lc, I ptB««5Sr 

[0 0 6 7] SftSflc I ei I pit V^-f *Xfc, *»4 50 
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SMHtt"^ (Pe) fc^fiKflsu^u (Pp) aq#e> 
^5J:5 4WcBHB£Stirv^<D-e, 19(1) -(3) tc 
*sv^-cwt, SfiSiEi ei i pf±Rl&i"</Wc4oTv i » 

5o * It, HI 9 (2) tC^-T <fc 5 fC, K X I e = I p <D 

s®4L— if^y-p, -r**>*>, PP 

KftU^/U) , Pe (JtSflftl^/U) , Pr (B^ffll 
l^u) as^bjLS. [§19(3) <D<fc?(C, KXI 

e>I p^^Clt, IKSbmatl rOfctf^SLTV^ 
<£>-C\ Pr (R^UU^) tt*SB«J:!!>>hSv\. C 
<D*5 4»frfctt, BI7 0it«lH3B3 l fc*5 0W«EIsI 
B3 2il:J:o-CI rlffii 2«rSMEU IM&BSd I 
r SritiDS'-erS^-e, *B8tffiI e, I p, I r tfSSl 
file Six, 119(2) ic^Ufcct 5 4*14 

If / * 17 - P f>m b ti Z> o 
[0 0 6 8] flfe*, SI 9 (1) ?|C, KX I e < I p 

&\a^ ate, i^ibmsci r*«**-frr, &mmmi 
e, i p, i rtHHticts^-c, g^wtcii, mm 

Hi9(2) ld^UfcJ:5 4*a4U'-1f^i7-Pis# 
fi{ku^</u (Pe) b#&mti"<^ (Pp) i^r^rix 
«lpile ^Jt^^r, «Sffi4SO&«SE I r ©«*s# 

^r B ft^/v (Pe) i^iTO^ (pp) i 

Sr-ttx-eix*affi(-BISEi-ixfir, Slbft(cftatt4IKIb 
*s»bix5. 

[0 0 6 9] 5fe^>^17 io^fjCicj:*oX> ^ro 

(B7<ou-Wt-Kl) i, *«©ffi»lsl» (I 
p^-r^^4 t l P SiHK5) i, 3fe«Offl»**«:tt 

3) iSrffl^L, *S^e>U3*tSix5*«S:EftfflJfi*J: 

/K^aai (i r) srHi»i-r6Bii«B3Jni^a (i rtgmm 

12) i, ^lW-</UOmSt (I r) ICS 2 U-^/UOftt 

« (i e) s:a«-r<5»i«siitafi*a d em 

9) i, ^iu^/u^SSl (I r) \zfS3u^</ua>9M 

dp) ^fig-rsm2m«tfia^a (i pssfcags) 
t. m2u^ju<Dmm d e> i2^im (do jc 
«;i:-c^^/*7»jfl"t-5*i^^s/^a (i e*-r. 

5/^8) i, S3U-C/KDl;ffi (I p) S:, IB^If^ 

(Di) (CJCEDr^/^ttlC^->'/^7»J»1-S»2^ 
-fyf^S (Ip^>fyf4) i, g3U^H 

(I p) Sr*^u^«(c^^jci-6»2WJW«* (S 

p) fir**rssB2^>f (ppt^ 



(11) 
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^^^/[ElSl 5) Jgl^yffS (Ie^ 

by f >r-r^^2, 7^3) coffin (Vd) 
»2*>'7 F /U*— yl/K^S (I e*>r^*-/UK[El» 
1 1) »2»J»{B# (Sp) 0«±JHWtf^j3*t-5 
(7thr^r^^2, 7^3) CO 
(Vd) $:S^tSIJ3ty^-;uKft (S 

(S r-^^yu*— /uKIeIBi 4) cofciJ^tc/SCT 
Ilu^lS (I r) «rHSE-r5*l»l*#a (S 10 
rHSElEiei 3) 82fy^V*^KfS (I e 
fy^-;vKIII8ll) com^iCJ^CTm2 u-<yu 
(I e) SrWaE"t-S»2BH8*a (I eRft[s]& 

io) mM£titzm2u^is<Dmm del n 

*StvfcJB3 u^/KOBSE (I p) £coffitcj£ Drill 

i^<ju<Digm (i r) frint-sgsin^a (sso 
naEiHiK3 2) bxm&i,x^z 0 . 
[oo7o] i6 <Dmm<Di&m 
z<Dm6<omi&<DMntt. m^m6<D^m\zMJt^x^ 

3* s , 3fc©B#«5<B«9I(cfc»SLT^5o &<Dfl5 20 
OjBfcO^ffi-Ctt, ttftftu^/u (Pe) £#f B ^bu 
^ (Pp) i«r**L«x«ffiL-C, ftSfflfcHSEl-* 

S ptC^LfcJ: D i lc©-e^LfcEfitfS*RD i <£> 

(Pp) eo/^«#tt^/y y^tSt^^/WJ 
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(54) LASER POWER CONTROLLER FOR OPTICAL DISK DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
driving device with high reliability of information by 
detecting an outgoing light quantity within the period 
when a light source is driven in a non-pulse shape and 
stabilizing the outgoing light quantity of a laser diode. 
SOLUTION: The outgoing light of the laser diode 1 is 
converged by a lens, and a disk is irradiated by the light, 
and a photodetector 2 is irradiated by a part of the light, 
and a part of the light is amplified by an amplifier 3 to be 
used for detecting the outgoing light quantity. To the 
laser diode 1, currents are applied from three current 
sources 5, 9, 12, and the currents from the current 
sources 5, 9 out of them are turned on/off by an Ip switch 
4 and an le switch 8. At the time of lowest level, the a 
current Ir is applied from the current source 12, and at the time of intermediate level, the 
current le' for making laser power a crystallization level is applied from the current source 9 
when the le switch 8 is operated; Further, at the time of the highest level, the current Ip 1 on/off 
controlled by the Ip switch 4 and for making the laser power a non- crystallization level is 
applied from the current source 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the light sources, such as semiconductor laser, a drive circuit of said light source, and an 
outgoing radiation quantity of light detection means to detect the outgoing radiation quantity of light of 
said light source. In an optical disk driving gear which irradiates the quantity of light by which outgoing 
radiation is carried out from said light source on an optical disk as a pulse train of frequency higher than 
record frequency, and performs informational record, elimination, and initialization A period setting 
means to set up a period which drives said light source in the shape of a non-pulse suitably as a laser 
power control unit, An optical disk driving gear characterized by having a quantity of light adjustment 
means to adjust the quantity of light of the light source based on the outgoing radiation quantity of light 
detected by said outgoing radiation quantity of light detection means during a set-up period. 
[Claim 2] It has the light sources, such as semiconductor laser, a drive circuit of said light source, and an 
outgoing radiation quantity of light detection means to detect the outgoing radiation quantity of light of 
said light source. In an optical disk driving gear which irradiates the quantity of light by which outgoing 
radiation is carried out from said light source on an optical disk as a pulse train of frequency higher than 
record frequency, and performs informational record, elimination, and initialization A current 
impression means to impress current of the 1st level to said light source as a laser power control unit, A 
1st current superposition means to superimpose current of the 2nd level on current of said 1st level, A 
2nd current superposition means to superimpose current of the 3rd level on current of said 1st level, The 
1st switching means which turns on/controls [ off] current of said 2nd level according to recording 
information, The 2nd switching means which turns on/controls [ off] current of said 3rd level at the 
shape of a pulse according to recording information, A 1st timing-control means to generate the 1st 
control signal which turns OFF current of said 3rd level, A 2nd timing-control means to generate the 
2nd control signal which turns ON current of said 3rd level at the shape of a non-pulse, A 1st sample 
hold means to hold an output of said outgoing radiation quantity of light detection means of a nascent 
state [ of said 1st control signal ] throughout, A 2nd sample hold means by which said 1st switching 
means holds an output of said outgoing radiation quantity of light detection means in a "on" period, A 
3rd sample hold means to hold an output of said outgoing radiation quantity of light detection means of 
a nascent state [ of said 2nd control signal ] throughout, A 1st adjustment means to adjust current of said 
1st level according to an output of said 1st sample hold means, An optical disk driving gear 
characterized by having with a 2nd adjustment means to adjust current of said 2nd level according to an 
output of said 2nd sample hold means, and a 3rd adjustment means to adjust current of said 3rd level 
according to an output of said 3rd sample hold means. 

[Claim 3] An optical disk driving gear characterized by carrying out between nascent states of the 2nd 
control signal within a period according to a condition of recording information in an optical disk 
driving gear of claim 2. 

[Claim 4] It has the light sources, such as semiconductor laser, a drive circuit of said light source, and an 
outgoing radiation quantity of light detection means to detect the outgoing radiation quantity of light of : 
said light source. In an optical disk driving gear which irradiates the quantity of light by which outgoing 
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radiation is carried out from said light source on an optical disk as a pulse train of frequency higher than 
record frequency, and performs informational record, elimination, and initialization A current 
impression means to impress current of the 1st level to said light source as a laser power control unit, A 
1st current superposition means to superimpose current of the 2nd level on current of said 1 st level, A 
2nd current superposition means to superimpose current of the 3rd level on current of said 1st level, The 
1st switching means which turns on/controls [off] current of said 2nd level according to recording 
information, The 2nd switching means which turns on/controls [ off] current of said 3rd level at the 
shape of a pulse according to recording information, A 1st timing-control means to generate the 1st 
control signal which turns OFF current of said 3rd level, A 1st sample hold means to hold an output of 
said outgoing radiation quantity of light detection means of a nascent state [ of said 1st control signal ] 
throughout, A 2nd sample hold means by which said 1st switching means holds an output of said 
outgoing radiation quantity of light detection means in a "on" period, A 1st adjustment means to adjust 
current of said 1st level according to an output of said 1st sample hold means, An optical disk driving 
gear characterized by having a 2nd adjustment means to adjust current of said 2nd level according to an 
output of said 2nd sample hold means, and a 4th adjustment means to adjust so that current of said 3rd 
level may serve as a value proportional to current of said 2nd level. 

[Claim 5] It has the light sources, such as semiconductor laser, a drive circuit of said light source, and an 
outgoing radiation quantity of light detection means to detect the outgoing radiation quantity of light of 
said light source. In an optical disk driving gear which irradiates the quantity of light by which outgoing 
radiation is carried out from said light source on an optical disk as a pulse train of frequency higher than 
record frequency, and performs informational record, elimination, and initialization A current 
impression means to impress current of the 1st level to said light source as a laser power control unit, A 
1st current superposition means to superimpose current of the 2nd level on current of said 1st level, A 
2nd current superposition means to superimpose current of the 3rd level on current of said 1st level, The 
1st switching means which turns on/controls [ off] current of said 2nd level according to recording 
information, The 2nd switching means which turns on/controls [ off] current of said 3rd level at the 
shape of a pulse according to recording information, A 2nd timing-control means to generate the 2nd 
control signal which turns ON current of said 3rd level at the shape of a non-pulse, A 2nd sample hold 
means by which said 1st switching means holds an output of said outgoing radiation quantity of light 
detection means in a "on" period, A 3rd sample hold means to hold an output of said outgoing radiation 
quantity of light detection means of a nascent state [ of said 2nd control signal ] throughout, A 2nd 
adjustment means to adjust current of said 2nd level according to an output of said 2nd sample hold 
means, A 3rd adjustment means to adjust current of said 3rd level according to an output of said 3rd 
sample hold means, An optical disk driving gear characterized by having with a 5th adjustment means to 
adjust current of said 1st level according to a value of current of said 2nd adjusted level, and current of 
said 3rd adjusted level. 

[Claim 6] An optical disk driving gear characterized by carrying out between nascent states of the 2nd 
control signal within a period according to a condition of recording information in an optical disk 
driving gear of claim 5. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optical disk driving gear 
which irradiates the quantity of light by which outgoing radiation is carried out from the light source on 
an optical disk as a pulse train of frequency higher than record frequency, and performs informational 
record, elimination, and initialization, and relates to the laser power control unit which controls the 
luminescence power of the laser diode (semiconductor laser) of the light source especially. 
[0002] 

[Description of the Prior Art] A phase-change optical disk is a disk in which high density record is 
possible, and various kinds of methods are proposed also about the informational record method. For 
example, in order to form an amorphous-ized mark on a disk, a laser beam is irradiated by a short single 
or two or more short pulses, or the record (JP,1-1 19921,A) method of irradiating a laser beam by (JP,63- 
266632,A) and the pulse train of frequency high in order to crystallize is learned. Here, the record 
method in a phase-change optical disk is explained briefly. 

[0003] Drawing 1 1 is drawing explaining the principle of the record method in a phase-change optical 
disk, and (1) is the relation between recording information and laser power, and (2). The record 
condition on the truck corresponding to recording information is shown. In drawing, in Pp, amorphous- 
ized level and Pe show crystallization level, and Pr shows read-out level. 

[0004] In the case of a phase-change optical disk, on the occasion of informational record, a laser spot is 
irradiated on the truck of a disk and it is carried out by changing laser power according; to recording 
information by forming a crystallization field and the mark made amorphous on the record film of a 
disk. About this condition, it is drawing 1 1 (1). It is shown, and corresponding to the level of "0" of 
recording information, by making laser power into crystallization level (Pe), record film is crystallized 
and a crystallization field is formed. 

[0005] On the other hand, by reading laser power with amorphous-ized level (Pp), and making it change 
in the shape of a pulse between level (Pr) corresponding to the level of "1" of recording information, 
record film is made amorphous and an amorphous-ized mark is formed. By such record actuation, it is 
drawing 1 1 (2). As shown, the amorphous-ized mark corresponding to the level of " 1 M of recording 
information is formed on a truck. Here, the relation of three level is Pp(amorphous-ized level) >Pe 
(crystallization level) >Pr (read-out level). 

[0006] Thus, the crystallization field corresponding to the level of "0" of recording information and the 
amorphous-ized mark corresponding to the level of M 1 " of recording information are formed in a phase- 
change optical disk. Therefore, it is necessary to control by the amorphous-ized level (highest) (Pp) for 
forming the crystallization level (middle) (Pe) corresponding to the level of "0" of recording 
information, and the level of " 1 " of recording information as laser power, and a total of three level of 
read-out level (minimum) (Pr) **. 
[0007] 

[Problem(s) to be Solved by the Invention] In the optical disk driving gear which irradiates a laser spot 
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on an optical disk as a pulse train of high frequency, and performs informational record or elimination, 
and initialization like a phase-change optical disk, change of laser power is also a RF. Therefore, if the 
outgoing radiation quantity of light detector with which the detection band was restricted is used, it will 
become difficult to detect the exact outgoing radiation quantity of light. Thus, even if it adjusts the 
outgoing radiation quantity of light based on the outgoing radiation quantity of light detected by 
incorrectness, exact adjustment is difficult also for difficulty or being that it is by carrying out, and 
making it stabilize. Consequently, the case where processing of informational record, elimination, 
initialization, etc. will become imperfect arises. This invention makes it the technical problem to obtain 
an informational reliable optical disk driving gear by stabilizing the outgoing radiation quantity of light 
of a laser diode by the cheap and easy configuration (invention of claim 1 to claim 6). 
[0008] 

[Means for Solving the Problem] In an optical disk driving gear of claim 1, the light sources, such as 
semiconductor laser, and a drive circuit of the light source, In an optical disk driving gear which is 
equipped with an outgoing radiation quantity of light detection means to detect the outgoing radiation 
quantity of light of the light source, irradiates the quantity of light by which outgoing radiation is carried 
out from the light source on an optical disk as a pulse train of frequency higher than record frequency, 
and performs informational record, elimination, and initialization A period setting means to set up a 
period which drives the light source in the shape of a non-pulse suitably as a laser power control unit, 
and a quantity of light adjustment means to adjust the quantity of light of the light source based on the 
outgoing radiation quantity of light detected by outgoing radiation quantity of light detection means 
during a set-up period are established. 

[0009] In an optical disk driving gear of claim 2, the light sources, such as semiconductor laser, and a 
drive circuit of the light source, In an optical disk driving gear which is equipped with an outgoing 
radiation quantity of light detection means to detect the outgoing radiation quantity of light of the light 
source, irradiates the quantity of light by which outgoing radiation is carried out from the light source on 
an optical disk as a pulse train of frequency higher than record frequency, and performs informational 
record, elimination, and initialization A current impression means to impress current of the 1st level to 
the light source as a laser power control unit, A 1st current superposition means to superimpose current 
of the 2nd level on current of the 1st level, A 2nd current superposition means to superimpose current of 
the 3rd level on current of the 1st level, The 1st switching means which turns on/controls [ off] current 
of the 2nd level according to recording information, The 2nd switching means which turns on/controls 
[ off ] current of the 3rd level at the shape of a pulse according to recording information, A 1st timing- 
control means to generate the 1st control signal which turns OFF current of the 3rd level, A 2nd timing- 
control means to generate the 2nd control signal which turns ON current of the 3rd level at the shape of 
a non-pulse, A 1st sample hold means to hold an output of an outgoing radiation quantity of light 
detection means of a nascent state [ of the 1st control signal ] throughout, A 2nd sample hold means by 
which the 1 st switching means holds an output of an outgoing radiation quantity of light detection 
means in a "on" period, A 3rd sample hold means to hold an output of an outgoing radiation quantity of 
light detection means of a nascent state [ of the 2nd control signal ] throughout, A 1st adjustment means 
to adjust current of the 1st level according to an output of the 1st sample hold means, A 2nd adjustment 
means to adjust current of the 2nd level according to an output of the 2nd sample hold means, and a 3rd 
adjustment means to adjust current of the 3rd level according to an output of the 3rd sample hold means 
are established. 

[0010] In an optical disk driving gear of claim 3, between nascent states of the 2nd control signal is 
carried out within a period according to a condition of recording information in an optical disk driving 
gear of claim 2. 

[001 1] In an optical disk driving gear of claim 4, the light sources, such as semiconductor laser, and a 
drive circuit of the light source, In an optical disk driving gear which is equipped with an outgoing 
radiation quantity of light detection means to detect the outgoing radiation quantity of light of the light 
source, irradiates the quantity of light by which outgoing radiation is carried out from the light source on 
an optical disk as a pulse train of frequency higher than record frequency, and performs informational 
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record; elimination, and initialization A current impression means to impress current of the 1st level to 
the light source as a laser power control unit, A 1st current superposition means to superimpose current 
of the 2nd level on current of the 1st level, A 2nd current superposition means to superimpose current of 
the 3rd level on current of the 1st level, The 1st switching means which turns on/controls [off] current 
of the 2nd level according to recording information, The 2nd switching means which turns on/controls 
[ off] current of the 3rd level at the shape of a pulse according to recording information, A 1st timing- 
control means to generate the 1st control signal which turns OFF current of the 3rd level, A 1st sample 
hold means to hold an output of an outgoing radiation quantity of light detection means of a nascent 
state [ of the 1st control signal ] throughout, A 2nd sample hold means by which the 1st switching 
means holds an output of an outgoing radiation quantity of light detection means in a "on" period, A 1st 
adjustment means to adjust current of the 1st level according to an output of the 1st sample hold means, 
A 2nd adjustment means to adjust current of the 2nd level according to an output of the 2nd sample hold 
means, and a 4th adjustment means to adjust so that current of the 3rd level may serve as a value 
proportional to current of the 2nd level are established. 

[0012] In an optical disk driving gear of claim 5, the light sources, such as semiconductor laser, and a 
drive circuit of the light source, In an optical disk driving gear which is equipped with an outgoing 
radiation quantity of light detection means to detect the outgoing radiation quantity of light of the light 
source, irradiates the quantity of light by which outgoing radiation is carried out from the light source on 
an optical disk as a pulse train of frequency higher than record frequency, and performs informational 
record, elimination, and initialization A current impression means to impress current of the 1st level to 
the light source as a laser power control unit, A 1st current superposition means to superimpose current 
of the 2nd level on current of the 1st level, A 2nd current superposition means to superimpose current of 
the 3rd level on current of the 1st level, The 1st switching means which turns on/controls [ off] current 
of the 2nd level according to recording information, The 2nd switching means which turns on/controls 
[ off] current of the 3rd level at the shape of a pulse according to recording information, A 2nd timing- 
control means to generate the 2nd control signal which turns ON current of the 3rd level at the shape of 
a non-pulse, A 2nd sample hold means by which the 1st switching means holds an output of an outgoing 
radiation quantity of light detection means in a "on" period, A 3rd sample hold means to hold an output 
of an outgoing radiation quantity of light detection means of a nascent state [ of the 2nd control signal ] 
throughout, A 2nd adjustment means to adjust current of the 2nd level according to an output of the 2nd 
sample hold means, A 5th adjustment means to adjust current of the 1st level according to a value of a 
3rd adjustment means to adjust current of the 3rd level according to an output of the 3rd sample hold 
means, current of the 2nd adjusted level, and current of the 3rd adjusted level is established. 
[0013] In an optical disk driving gear of claim 6, between nascent states of the 2nd control signal is 
carried out within a period according to a condition of recording information in an optical disk driving 
gear of claim 5. 
[0014] 

[Embodiment of the Invention] 

Although the gestalt of operation of the 1st of ****** of the 1st operation supports invention of claim 1, 
it relates also to invention of claim 2 to claim 6, and invention of claim 1 is radical this invention. With 
the gestalt of this 1st operation, it has the feature at the point which controls optical power. 
[0015] Drawing 1 is the functional block diagram showing an example of the gestalt of implementation 
of the important section configuration of that laser power control unit about the optical disk driving gear 
of this invention. In drawing 1 a photodetector and 3 for a laser diode and 2 Amplifier, In 4, Ip switch 
and 5 Sp equalization circuit and 7 for Ip current source and 6 Sp sample hold circuit, In 8, Ie switch and 
9 Ie equalization circuit and 1 1 for Ie current source and 10 Ie sample hold circuit, 12 Sr equalization 
circuit and 14 for Ir current source and 13 Sr sample hold circuit, Pp sample timing circuit and 16 15 Pr 
sample timing circuit, 17 shows Ip switch control circuit and 1 8 shows Ie switch control circuit. The 
current superimposed on Current Ir in order that Ir may consider as the drive current of read-out level 
(Pr) and Ie may consider as crystallization level (Pe), The current superimposed on Current Ir in order 
that the current to which, as for Ie', Current Ie was switched, and Ip may consider as amorphous-ized 
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level (Pp), The current to which, as for Ip', Current Ip was switched, the sample signal with which Sp 
samples the pulse signal at the time of amorphous-ized level (Pp), In the sample signal with which Sr 
samples the pulse signal at the time of read-out level (Pr), and Di, ON / off signal of the Ip switch 4, and 
De show ON / off signal of the Ie switch 8, and, as for recording information and Dp, Vd shows the 
outgoing radiation quantity of light detection voltage of amplifier 3. 
v [0016] Although the outgoing radiation light of a laser diode 1 is condensed with a lens and it glares on 
a disk, a photodetector 2 also glares, that output is amplified with amplifier 3, and a part of this outgoing 
radiation light is used for detection of the outgoing radiation quantity of light. Although the current from 
three current sources (the Ip current source 5, the Ie current source 9, Ir current source 12) is impressed 
to this laser diode 1, the current from two (the Ip current source 5, Ie current source 9) of current sources 
[ them ] is turned on / turned off by the Ip switch 4 and the Ie switch 8. 

[0017] First, current Ir required in order that the Ir current source 12 may read laser power and may 
make it level Pr to a laser diode 1 is impressed (the minimum level). On the other hand, at the time of 
the drive of the crystallization level Pe, the current Ie from the Ie current source 9 is impressed to a laser 
diode 1 in the form on which the current Ir of the read-out level Pr is overlapped as current Ie 1 by which 
ON / off control was carried out with the Ie switch 8. That is, current IrHe' required at the time of 
actuation of the Ie switch 8, in order to make laser power into the crystallization level Pe is impressed to 
a laser diode 1 (middle level). 

[0018] Moreover, at the time of the drive of the amorphous-ized level Pp, the current from the Ip current 
source 5 is impressed to a laser diode 1 in the form on which the current Ir of the read-out level Pr is 
overlapped as switching current Ip 1 by which ON / off control was carried out with the Ip switch 4. That 
is, current Ir+Ip 1 required at the time of ON of the Ip switch 4, in order to make laser power into the 
amorphous-ized level Pp is impressed to a laser diode 1 (the highest level). 
[0019] Drawing 2 is a timing chart which explains the actuation about the optical disk driving gear 
shown in drawing 1 . The current with which the sign attached to each wave of drawing supports the 
sign position of drawing 1 , and I is actually impressed to a laser diode 1 , The laser power by Current I 
and a P The period of the level of "0" of recording information Di, In d, ** and ** show the signal with 
which, as for b, the period of the level of " 1 " of recording information Di is not recorded, and, as for c, 
recording information Di is not recorded during the nascent state of the sample signal Sp at the time of 
the amorphous-ized level Pp during the nascent state of the sample signal Sr at the time of the read-out 
level Pr. 

[0020] Ir shown in this drawing 2 is current Ir required in order to read laser power and to make it level 
Pr, and is current of fixed level. At the time of the drive of the crystallization level Pe, as shown in Ie 1 , 
the current Ie from the Ie current source 9 is turned on / turned off by the Ie switch 8, and switching 
current Ie' is generated. In order to perform switching operation at the time of such crystallization level 
Pe, Ie switch control circuit 18 of drawing 1 outputs ON/OFF signal De of the Ie switch 8 according to 
the level of recording information Di at the time of information record. 

[0021] Since ON/OFF signal De of this Ie switch 8 serves as "H" level when recording information Di is 
"0" (the period a of drawing 2 ), the Ie switch 8 is turned on and current Irf Ie is impressed to a laser 
diode 1 . On the other hand, since ON/OFF signal De of the Ie switch 8 is set to "L" level when recording 
information Di is " 1 " (the period b of drawing 2 ), the Ie switch 8 is turned off. 
[0022] Therefore, as I showed to drawing 2 , current IrHe will be impressed to a laser diode 1. 
Consequently, as P showed to drawing 2 , recording information Di is acquired for the laser power of 
crystallization level (Pe) at the period a of "0." Therefore, in this period a, it is previous drawing 1 1 (2). 
As explained, record film is crystallized and a crystallization field is formed. 
[0023] On the other hand, at the time of the drive of the amorphous-ized level Pp, as shown in Ip f of 
drawing 2 , the current from the Ip current source 5 is turned on / turned off by the Ip switch 4, and 
switching current Ip* is generated. In order to perform switching operation at the time of this amorphous- 
ized level Pp, Ip switch control circuit 1 7 outputs ON / off signal Dp of the Ip switch 4 according to the 
level of recording information Di at the time of information record. ON/OFF signal Dp of this Ip switch 
4 serves as "L" level, when recording information Di is "0" (the period a of drawing 2 ), and the Ip 
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switch 4 is turned off. ~ . 

[0024] On the other hand, when recording information Di is "1" (the period b of drawing 2 ), ON/OFF 
signal Dp of the Ip switch 4 changes4n the shape of a pulse. Therefore, the Ip switch 4 will be switched 
on / turned off in the shape of a pulse* and as I showed to drawing 2 , the current of the shape of a pulse 
which changes on the level between Current Ir and current Ir+Ie is impressed to a laser diode 1 at this 
period b. Therefore, in this period b, it is previous drawing 1 1 (2). As explained, the amorphous-ized 
mark corresponding to " 1 " of recording information Di is formed. 

[0025] As mentioned above, corresponding to "0" level of recording information Di, laser power serves 
as crystallization level (Pe), and corresponding to "1" level of recording information Di, laser power 
reads with amorphous-ized level (Pp), and changes in the shape of a pulse between level (Pr). And since 
a part of outgoing radiation light of a laser diode 1 is detected by the photodetector 2 and the output is 
amplified with amplifier 3, the outgoing radiation quantity of light detection voltage Vd of amplifier 3 
serves as a value proportional to laser power. 

[0026] However, when the response band of a photodetector 2 and amplifier 3 is restricted, exact 
quantity of light detection cannot be performed in the pulse-like light-emitting part corresponding to the 
period b shown in Di of drawing 2 . The wave of this condition is winding and ****(ing) change of the 
shape of a small wave, as shown in Vd of drawing 2 . On the other hand, in the period a shown in Di of 
drawing 2 , since laser power is a non-pulse-like on crystallization level (Pe), the outgoing radiation 
quantity of light detection voltage Vd becomes a value proportional to the crystallization level Pe, as 
shown in Vd of drawing 2 . 

[0027] Then, when it is the level (the period a of drawing 2 ) by which this laser power was stabilized, 
the outgoing radiation quantity of light detection voltage Vd is incorporated, and laser power is 
controlled. With the equipment of drawing 1 , recording information Di is "0 M , and the Ie sample hold 
circuit 1 1 samples the outgoing radiation quantity of light detection voltage Vd, when ON/OFF signal 
De of the Ie switch 8 is "H" level (the period a of drawing 2 ). 

[0028] Therefore, the detection voltage always proportional to crystallization level (Pe) is obtained by 
the output of this Ie sample hold circuit 11. Based on this detection voltage, the Ie equalization circuit 10 
adjusts the Ie current source 9 so that it may become a value with the optimal crystallization level (Pe) 
about the laser power P. The above is adjustment actuation of the crystallization level (Pe) of laser 
power. With the gestalt of this 1st operation, the quantity of light of the light source is adjusted in this 
way in the crystallization level (Pe) of the shape of a non-pulse by which laser power was stabilized. 
[0029] Here, it is as follows when the optical disk driving gear of this invention is contrasted with the 
equipment of drawing 1 . The light sources (laser diode 1 of drawing 1 ), such as semiconductor laser, 
and the drive circuit of the light source (the Ip switch 4, Ip current source 5), It has an outgoing radiation 
quantity of light detection means (a photodetector 2, amplifier 3) to detect the outgoing radiation 
quantity of light of the light source. In the optical disk driving gear which irradiates the quantity of light 
by which outgoing radiation is carried out from the light source on an optical disk as a pulse train of 
frequency higher than record frequency, and performs informational record, elimination, and 
initialization A period setting means to set up the period which drives the light source in the shape of a 
non-pulse suitably as a laser power control unit (Pr sample timing circuit 16, Ie switch control circuit 
18), It has a quantity of light adjustment means (the Ie sample hold circuit 1 1, Ie equalization circuit 10) 
to adjust the quantity of light of the light source based on the outgoing radiation quantity of light 
detected by the outgoing radiation quantity of light detection means during the set-up period. 
[0030] As mentioned above, with the gestalt of this 1st operation, since the light source detects the 
outgoing radiation quantity of light within the period driven in the shape of a non-pulse, even if it uses 
the outgoing radiation quantity of light detector with which the detection band was restricted, exact 
detection of the outgoing radiation quantity of light is attained. And the light source will be stabilized if 
the outgoing radiation quantity of light is adjusted to an optimum value based on this detected outgoing 
radiation quantity of light. And since it is an easy configuration, informational reliable equipment is 
obtained by the means of low cost. 

[0031] The gestalt of operation of the 2nd of ****** of the 2nd operation supports invention of claim 2. 
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The gestalt of previous operation of the 1st explained the case where the crystallization level (Pe) of 
laser power was stabilized. With the gestalt of this 2nd operation, it has the feature at the point which 
read with amorphous-ized level (Pp) and enabled stabilization of level (Pr) further. The hard 
configuration is the same as that of previous drawing 1 . Moreover, the actuation is the same as the 
timing chart of drawing 2 . 

[0032] By correspondence with previous drawing 1 , when the configuration is shown, it is as follows. 
The light sources (laser diode 1 of drawing 1 ), such as semiconductor laser, and the drive circuit of the 
light source (the Ip switch 4, Ip current source 5), It has an outgoing radiation quantity of light detection 
means (a photodetector 2, amplifier 3) to detect the outgoing radiation quantity of light of the light 
source. In the optical disk driving gear which irradiates the quantity of light by which outgoing radiation 
is carried out from the light source on an optical disk as a pulse train of frequency higher than record 
frequency, and performs informational record, elimination, and initialization A current impression 
means to impress the current (Ir) of the 1st level -to the light source as a laser power control unit (Ir 
current source 12), A 1st current superposition means to superimpose the current (Ie) of the 2nd level on 
the current (Ir) of the 1st level (Ie current source 9), A 2nd current superposition means to superimpose 
the current (Ip) of the 3rd level on the current (Ir) of the 1st level (Ip current source 5), The 1st switching 
means which turns on/controls [ off ] the current (Ie) of the 2nd level according to recording information 
(Di) (Ie switch 8), The 2nd switching means which turns on/controls [ off ] the current (Ip) of the 3rd 
level at the shape of a pulse according to recording information (Di) (Ip switch 4), A 1st timing-control 
means to generate the 1st control signal (Sr) which turns OFF the current (Ip) of the 3rd level (Pr sample 
timing circuit 16), A 2nd timing-control means to generate the 2nd control signal (Sp) which turns ON 
the current (Ip) of the 3rd level at the shape of a non-pulse (Pp sample timing circuit 15), A 1st sample 
hold means to hold the output (Vd) of the outgoing radiation quantity of light detection means (a 
photodetector 2, amplifier 3) of a nascent state [ of the 1st control signal (Sr) ] throughout (Sr sample 
hold circuit 14), A 2nd sample hold means by which the 1st switching means (Ie switch 8) holds the 
output (Vd) of the outgoing radiation quantity of light detection means in a "on" period (a photodetector 
2, amplifier 3) (Ie sample hold circuit 1 1), A 3rd sample hold means to hold the output (Vd) of the 
outgoing radiation quantity of light detection means (a photodetector 2, amplifier 3) of a nascent state 
[ of the 2nd control signal (Sp) ] throughout (Sp sample hold circuit 7), A 1st adjustment means to adjust 
the current (Ir) of the 1st level according to the output of the 1st sample hold means (Sr sample hold 
circuit 14) (Sr equalization circuit 13), A 2nd adjustment means to adjust the current (Ie) of the 2nd level 
according to the output of the 2nd sample hold means (Ie sample hold circuit 1 1) (Ie equalization circuit 
10), It constitutes from a 3rd adjustment means (Sp equalization circuit 6) to adjust the current (Ip) of 
the 3rd level according to the output of the 3rd sample hold means (Sp sample hold circuit 7). 
[0033] With the gestalt of previous operation of the 1st, by "0", when ON/OFF signal De of the Ie 
switch 8 was the period a which the Ie sample hold circuit 1 1 of drawing 1 showed to Di of drawing 2 
and recording information Di was "H" level, the case where the outgoing radiation quantity of light 
detection voltage Vd was sampled was explained. In this case, the detection voltage always proportional 
to crystallization level (Pe) is obtained by the output of the Ie sample hold circuit 1 1 . Based on this 
detection voltage (Vd), the Ie equalization circuit 10 adjusts the Ie current source 9 so that it may 
become a value with the optimal crystallization level (Pe) about the laser power P. 
[0034] Therefore, since it can adjust to an optimum value about crystallization level (Pe), stabilization 
becomes possible. However, it cannot adjust about amorphous-ized level (Pp) and read-out level (Pr). 
With the gestalt of this 2nd operation, it adjusts to an optimum value also about amorphous-ized level 
(Pp) and read-out level (Pr). 

[0035] In drawing 1 , Pr sample timing circuit 16 generates suitably the sample signal Sr which samples 
the pulse signal at the time of read-out level (Pr). For example, as shown in Sr of drawing 2 , the sample 
signal Sr is generated on "H" level at Period c. In Sr of this drawing 2 , Ie switch control circuit 1 8 and 
Ip switch control circuit 17 all turn OFF the Ie switch 8 and the Ip switch 4 regardless of the level of 
recording information Di during between [ of Sr ] nascent states (the period c of "H M level). 
[0036] Therefore, as only Current Ir will be impressed to a laser diode 1 and this period c is shown in P 
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of drawing 2 , laser power is Pr (read-out level), and becomes non-pulse-like. Unlike the previous period 
a, by such actuation, the outgoing radiation quantity of light detection voltage Vd becomes a value 
proportional to Pr during this period c. The Sr sample hold circuit 14 samples the outgoing radiation 
quantity of light detection voltage Vd during the nascent state (period c) of the sample signal Sr shown 
in Sr of this drawing 2 . Therefore, the detection voltage which always read to the output of this Sr 
sample hold circuit 14, and is proportional to level (Pr) is obtained. 

[0037] Based on the detection voltage outputted from this Sr sample hold circuit 14, the Sr equalization 
circuit 13 adjusts the Ir current source 12 so that it may become a value with the optimal read-out level 
(Pr) about laser power. The above is adjustment actuation of the read-out level (Pr) of laser power. Next, 
adjustment of the amorphous-ized level (Pp) of laser power is explained. Pp sample timing circuit 15 
generates Pp sample signal Sp suitably, as shown in Sp of drawing 2 . For example, the sample signal Sp 
is generated on "H" level at the period d of Sp of drawing 2 . 

[0038] In Sp of this drawing 2 , Ip switch control circuit 17 turns OFF the Ip switch 4 regardless of the 
level of recording information Di during between [ of Sp ] nascent states (the period d of "H" level). 
Therefore, as current IrHp will be impressed to a laser diode 1 and this period d is shown in P of 
drawing 2 , laser power is Pp (amorphous-ized level), and becomes non-pulse-like. By such actuation, 
the quantity of light detection voltage Vd becomes the value to which during this period d is 
proportional to amorphous-ized level (Pp) unlike the previous period a. Since the Sp sample hold circuit 
7 samples the quantity of light detection voltage Vd during the nascent state (period d) of the sample 
signal Sp shown in Sp of this drawing 2 , the detection voltage always proportional to amorphous-ized 
level (Pp) is obtained by the output of this Sp sample hold circuit 7. Based on the detection voltage 
outputted from this Sp sample hold circuit 7, the Sp equalization circuit 6 adjusts the Ip current source 5 
so that it may become a value with the optimal amorphous-ized level (Pp) about laser power. 
[0039] By such configuration, not only crystallization level (Pe) but stabilization of the amorphous-ized 
level (Pp) of laser power and read-out level (Pr) is attained (invention of claim 2). And the light source 
will be stabilized, if exact detection of the outgoing radiation quantity of light is attained and the 
outgoing radiation quantity of light is adjusted to an optimum value based on the detected outgoing 
radiation quantity of light, even if it uses the outgoing radiation quantity of light detector with which the 
detection band was restricted like the 1 st previous example. 

[0040] Although the gestalt of operation of the 3rd of ****** of the 3rd operation supports invention of 
claim 3, it relates also to invention of claim 2. With the equipment explained with the gestalt of previous 
operation of the 2nd, laser power is set to read-out level (Pr) with amorphous-ized level (Pp) during 
generating of the 2nd control signal (Sp) during generating of the 1st control signal (Sr) regardless of the 
condition (level) of recording information Di at the shape of a non-pulse. Therefore, during generating 
of the 1st or 2nd control signal (Sr or Sp), informational record becomes impossible and information 
capacity recordable on an optical disk falls. 

[0041] With the gestalt of this 3rd operation, it has the feature at the point of generating the 2nd control 
signal (Sp) during informational record, by making between the nascent states of the 2nd control signal 
(Sp) in agreement with the period which should form an amorphous mark according to the condition of 
recording information Di. The hard configuration is the same as that of previous drawing 1 . 
[0042] Drawing 3 is a timing chart which explains drive actuation of the laser by the gestalt of the 3rd 
operation about the optical disk driving gear shown in drawing 1 . The sign attached to each wave of 
drawing is the same as that of drawing 2 . 

[0043] it is shown in this drawing 3 -- as — Pp sample timing circuit 15 - the period (the period d of 
drawing 3 ) of the level of "1" of recording information Di -- as long as -- the sample signal Sp which 
samples the pulse signal at the time of amorphous-ized level (Pp) is generated suitably. In this case, in 
the period d of Sp of drawing 3 , although generated in the shape of a non-pulse, since laser power 
serves as the amorphous-ized level Pp, corresponding to recording information Di, an amorphous mark 
is formed on a disk. Therefore, in the case of this drawing 3 , in Period c, information (signal of **) is 
unrecordable, but informational record is attained in Period d. 

[0044] That is, with the gestalt (in the case of drawing 2 ) of previous operation of the 2nd, although the 
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information (signal of ** and **) corresponding to recording information Di was unrecordable on 
Periods c and d, according to the gestalt (in the case of drawing 3 ) of this 3rd operation, it becomes 
Period c that information (signal of **) is unrecordable. Therefore, under generating of the 1st control 
signal (Sr) serves as a portion which cannot perform informational record, and it becomes possible to 
decrease the fall of information capacity recordable on an optical disk. 

[0045] The gestalt of operation of the 4th of ****** of the 4th operation supports invention of claim 4. 
With the gestalt of previous operation of the 2nd, detection of the outgoing radiation quantity of light is 
performed for every level of amorphous-ized level (Pp), crystallization level (Pe), and read-out level 
(Pr). With the gestalt of this 4th operation, the ratio with superimposed current Ip and Ie is beforehand 
set as a value from which the optimal laser power Pp (amorphous-ized level) and Pe (crystallization 
level) is obtained. It has the feature at the point of also stabilizing the superimposed current Ip which 
sets Pp (amorphous-ized level) of another side as the optimal value, by detecting one laser power, for 
example, the outgoing radiation quantity of light in Pe (crystallization level), and setting it as the 
optimal value. 

[0046] Drawing 4 is the functional block diagram showing an example of the gestalt of implementation 
of the 4th of that important section configuration about the optical disk driving gear of this invention. 
The sign in drawing is the same as that of drawing 1 , and 21 shows an amplifying circuit. 
[0047] Compared with the equipment of previous drawing 1 , the Sp equalization circuit 6, the Sp 
sample hold circuit 7, and Pp sample timing circuit 15 are omitted, and, as for the equipment shown in 
this drawing 4 , the amplifying circuit 21 is added instead. And this amplifying circuit 21 amplifies the 
output of the Ie equalization circuit 10 by fixed gain, and adjusts the Ip current source 5. The 
fundamental configuration is the same as that of previous drawing 1 , and the actuation of it is the same 
as that of drawing 2 . 

[0048] Drawing 5 is a timing chart which explains drive actuation of the laser by the gestalt of the 4th 
operation about the optical disk driving gear shown in drawing 4 . The sign attached to each wave of 
drawing is the same as that of drawing 2 , and supports the sign position of drawing 4 . ; 
[0049] Also with the equipment of this drawing 4 , Pr sample timing circuit 16 has generated suitably 
the sample signal Sr which samples the pulse signal at the time of read-out level (Pr). For example, as 
shown in Sr of drawing 5 , the sample signal Sr is generated on "H" level at Period c. In Sr of this 
drawing 5 , Ie switch control circuit 18 and Ip switch control circuit 17 all turn OFF the Ie switch 8 and 
the Ip switch 4 regardless of the level of recording information Di during between [ of Sr ] nascent states 
(the period c of "H" level). 

[0050] Therefore, since only Current Ir is impressed to a laser diode 1, as this period c is shown in P of 
drawing 5 , laser power is Pr (read-out level), and becomes non-pulse-like. Unlike the previous period a, 
by such actuation, the quantity of light detection voltage Vd becomes a value proportional to Pr during 
this period c. The Sr sample hold circuit 14 samples the quantity of light detection voltage Vd during the 
nascent state (period c) of the sample signal Sr shown in Sr of this drawing 5 . Therefore, the detection 
voltage which always read to the output of this Sr sample hold circuit 14, and is proportional to level 
(Pr) is obtained. 

[0051] Based on the detection voltage outputted from this Sr sample hold circuit 14, the Sr equalization 
circuit 13 adjusts the Ir current source 12 so that it may become a value with the optimal read-out level 
(Pr) about laser power. The above is adjustment actuation of the read-out level (Pr) of laser power, and 
is the same as that of previous drawing 1 and the case of drawing 2 . As already stated, with the gestalt 
of this 4th operation, the newly added amplifying circuit 21 amplifies the output of the Ie equalization 
circuit 10 by fixed gain, and adjusts the Ip current source 5. 

[0052] Therefore, the value of the current Ip from the Ip current source 5 and the value of the current Ie 
from the Ie current source 9 are always adjusted to a fixed ratio. Whenever it says in detail, the value of 
the current Ip superimposed on Current Ir in order to consider as amorphous-ized level (Pp), and the 
current Ie superimposed on Current Ir in order to consider as crystallization level (Pe) will be adjusted to 
a fixed ratio. Here, the current I of a laser diode 1 (I of drawing 5 ) and relation with the laser power P (P 
of drawing 5 ) are explained. 
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[0053] Drawing 6 is property drawing showing the current I of the laser diode 1 by the gestalt of the 4th 
operation, and relation with the laser power P about the optical disk driving gear shown in drawing 4 . 
The horizontal axis of drawing is current I of a laser diode 1, an axis of ordinate is the laser power P, and 
the characteristic curve from which A and B differ, respectively, and Ithl and Ith2 show the threshold of 
current. 

[0054] As shown in this drawing 6 , the current I of a laser diode 1 and the property of Power P change 
with the effects of ambient temperature etc. like characteristic curves A and B. However, with two or 
more threshold current Ithl and Ith, it is an almost linear property. Even if the inclination of a 
characteristic curve changes, therefore, the drive current Ir of read-out level (Pr), The current Ie 
superimposed on Current Ir in order to consider as crystallization level (Pe) It is adjusted so that the 
respectively fixed level Pr and Pe may be obtained. And if the current Ip superimposed on Current Ir in 
order to consider as amorphous-ized level (Pp) is adjusted to the fixed ratio to the current Ie 
superimposed on Current Ir in order to consider as crystallization level (Pe) When the Ip switch 4 of 
drawing 4 is turned on and current Ir+Ip is impressed to a laser diode 1, the fixed laser power Pp 
(amorphous-ized level) is obtained. 

[0055] That is, if the ratio with Current Ip and Ie is beforehand set as a value from which the optimal 
laser power Pp (amorphous-ized level) and Pe (crystallization level) is obtained, the superimposed 
current Ie of another side will also be stabilized only by stabilizing the current Ip superimposed on 
Current Ir, in order to consider as amorphous-ized level (Pp). As mentioned above, by detecting read-out 
level (Pr) and crystallization level (Pe), and adjusting drive current Ir and superimposed current Ie to an 
optimum value with the gestalt of this 4th operation, respectively Since the current Ip superimposed on 
Current Ir in order to consider as amorphous-ized level (Pp) is automatically set as the optimal value 
from a ratio (ratio of Ie and Ip) with the superimposed current Ie set up beforehand, amorphous-ized 
level (Pp) becomes an optimum value. Moreover, by the optimal ratio beforehand decided to be reverse 
to Current Ie, if Current Ip is impressed, the laser power Pp (amorphous-ized level) will also be set as an 
optimum value. That is, even if it adjusts drive current Ir and superimposed current Ip to an optimum 
value instead of superimposed current Ie, respectively, it can be automatically set as the optimal power 
level from a ratio (ratio of Ip and Ie) with the superimposed current Ip set up beforehand. 
[0056] By correspondence with previous drawing 4 , when the configuration is shown, it is as follows. 
The light sources (laser diode 1 of drawing 4 ), such as semiconductor laser, and the drive circuit of the 
light source (the Ip switch 4, Ip current source 5), It has an outgoing radiation quantity of light detection 
means (a photodetector 2, amplifier 3) to detect the outgoing radiation quantity of light of the light 
source. In the optical disk driving gear which irradiates the quantity of light by which outgoing radiation 
is carried out from the light source on an optical disk as a pulse train of frequency higher than record 
frequency, and performs informational record, elimination, and initialization A current impression 
means to impress the current (Ir) of the 1st level to the light source as a laser power control unit (Ir 
current source 12), A 1st current superposition means to superimpose the current (Ie) of the 2nd level on 
the current (Ir) of the 1st level (Ie current source 9), A 2nd current superposition means to superimpose 
the current (Ip) of the 3rd level on the current (Ir) of the 1st level (Ip current source 5), The 1st switching 
means which turns on/controls [ off ] the current (Ie) of the 2nd level according to recording information 
(Di) (Ie switch 8), The 2nd switching means which turns on/controls [ off ] the current (Ip) of the 3rd 
level at the shape of a pulse according to recording information (Di) (Ip switch 4), A 1st timing-control 
means to generate the 1 st control signal (Sr) which turns OFF the current (Ip) of the 3rd level (Pr sample 
timing circuit 16), A 1st sample hold means to hold the output (Vd) of the outgoing radiation quantity of 
light detection means (a photodetector 2, amplifier 3) of a nascent state [ of the 1 st control signal (Sr) ] 
throughout (Sr sample hold circuit 14), A 2nd sample hold means by which the 1st switching means (Ie 
switch 8) holds the output (Vd) of the outgoing radiation quantity of light detection means in a "on" 
period (a photodetector 2, amplifier 3) (Ie sample hold circuit 1 1), A 1st adjustment means to adjust the 
current (Ir) of the 1st level according to the output of the 1st sample hold means (Sr sample hold circuit 
14) (Sr equalization circuit 13), A 2nd adjustment means to adjust the current (Ie) of the 2nd level 
according to the output of the 2nd sample hold means (Ie sample hold circuit 1 1) (Ie equalization circuit 
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10), It constitutes from a 4th adjustment means (amplifying circuital) to adjust so that the current (Ip) 
of the 3rd level may serve as a value proportional to the current (Ie) of the 2nd level: 
[0057] According to the gestalt of this 4th operation, since the Sp equalization circuit 6, the Sp sample 
hold circuit 7, and Pp sample timing circuit 15 become unnecessary compared with the equipment of 
previous drawing 1 , cheaper equipment is realized. 

[0058] The gestalt of operation of the 5th of ****** of the 5th operation supports invention of claim 5. 
About the current Ip superimposed on Current Ir with the gestalt of previous operation of the 4th in 
order to consider as amorphous-ized level (Pp) From a ratio (ratio of Ie and Ip) with the superimposed 
current Ie set up beforehand, since he is trying to be automatically set as the optimal value By detecting 
read-out level (Pr) and crystallization level (Pe), and adjusting drive current Ir and superimposed current 
Ie to an optimum value, respectively explained the case where it was made for amorphous-ized level 
(Pp) to become an optimum value. With the gestalt of this 5th operation, by setting the ratio of 
superimposed current Ip and Ie as a predetermined value from which the value of the optimal drive 
current Ir is acquired beforehand, detecting crystallization level (Pe) and amorphous-ized level (Pp), 
respectively, and adjusting to an optimum value, it is automatically set as the value of the optimal drive 
current Ir, and has the feature at the point that the optimal read-out level Pr was obtained. 
[0059] Drawing 7 is the functional block diagram showing an example of the gestalt of implementation 
of the 5th of that important section configuration about the optical disk driving gear of this invention. 
The sign in drawing is the same as that of drawing 4 , 3 1 shows an amplifying circuit and 32 shows the 
5th equalization circuit. 

[0060] Compared with the equipment of previous drawing 1 , the Sr equalization circuit 13, the Sr 
sample hold circuit 14, and Pr sample timing circuit 16 are omitted, and, as for the equipment shown in 
this drawing 7 , an amplifying circuit 3 1 and the 5th equalization circuit 32 are added instead. 
[0061] Drawing 8 is a timing chart which explains drive actuation of the laser by the gestalt of the 5th 
operation about the optical disk driving gear shown in drawing 7 . The sign attached to each wave of 
drawing is the same as that of drawing 2 , and supports the sign position of drawing 7 . 
[0062] Pp sample timing circuit 1 5 generates Pp sample signal Sp suitably, as shown in Sp of drawing 
8 . For example, the sample signal Sp is generated on f, H" level at the period d of Sp of drawing 8 . In Sp 
of this drawing 8 , Ip switch control circuit 17 makes the Ip switch 4 the shape of a non-pulse regardless 
of the level of recording information Di during between [ of Sp ] nascent states (the period d of "H" 
level) at ON. Therefore, since current IrMp is impressed to a laser diode 1, as this period d is shown in P 
of drawing 8 , laser power is Pp (amorphous-ized level), and becomes non-pulse-like. 
[0063] By such actuation, the quantity of light detection voltage Vd becomes the value to which during 
this period d is proportional to amorphous-ized level (Pp) unlike the previous period a. Since the Sp 
sample hold circuit 7 samples the quantity of light detection voltage Vd during the nascent state (period 
d) of the sample signal Sp shown in Sp of this drawing 8 , the detection voltage always proportional to 
amorphous-ized level (Pp) is obtained by the output of this Sp sample hold circuit 7. Based on the 
detection voltage outputted from this Sp sample hold circuit 7, the Sp equalization circuit 6 adjusts the 
Ip current source 5 so that it may become a value with the optimal amorphous-ized level (Pp) about laser 
power. 

[0064] As already stated, with the gestalt of this 5th operation, the Ir current source 12 is adjusted so that 
the amplifying circuit 31 and the 5th equalization circuit 32 which were newly added may serve as a 
value predetermined in the ratio of superimposed current Ip and Ie with the output of the Sp equalization 
circuit 6 and the Ie equalization circuit 10. Speaking concretely, making driye current Ir increase a 
predetermined ratio in K, then Kxle>lp, and in Kxle<lp, adjusting the Ir current source 12 so that drive 
current Ir may be decreased. Following drawing 9 explains this relation. 

[0065] Drawing 9 is property drawing showing the current I of the laser diode 1 by the gestalt of the 5th 
operation, and relation with the laser power P about the optical disk driving gear shown in drawing 7 , 
and is (1). In Kxle<lp, it is (2). In Kxle=lp, it is (3). The case of Kxle>lp is shown. The horizontal axis 
of drawing is current I of a laser diode 1 , and an axis of ordinate is the laser power P. 
[0066] this drawing 9 (1) - (3) ****-- the relation of the laser power P to the current I of a laser diode 1 
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is shown, and the size relation between superimposed current Ie and the value of IpxK shows the 
condition by drive current Ir that carry out reading appearance and crystallization level (Pe) and 
amorphous-ized level (Pp) change to level (Pr). As shown in Di, recording information Di in the timing 
chart of previous drawing 8 in addition, by "0" So that the quantity of light detection voltage Vd may be 
sampled and laser power P may serve as a value with the optimal crystallization level (Pe), when 
ON/OFF signal De of the Ie switch 8 is "H M level (the period a of drawing 8 ) As the Ie current source 9 
is adjusted and it was shown in Sp, the Ip current source 5 is adjusted so that the quantity of light 
detection voltage Vd may be sampled and laser power P may serve as a value with the optimal 
amorphous-ized level (Pp) during between [ of Sp ] nascent states (the period d of "H" level) suitably. 
[0067] Since each is adjusted to a value from which the optimal crystallization level (Pe) and 
amorphous-ized level (Pp) are obtained, superimposed current Ieand Ip is drawing 9 (1). - (3) Setting, 
superimposed current Ie and Ip has the same level. And drawing 9 (2) The laser power P optimal in 
Kxle=lp, i.e., Pp (amorphous-ized level), Pe (crystallization level), and Pr (read-out level), is obtained 
so that it may be shown. On the other hand, it is drawing 9 (3). Since the values of drive current Ir are 
insufficient in Kxle>lp, Pr (read-out level) is [ like ] smaller than an optimum value. In such a case, 
since the Ir current source 12 is adjusted and drive current Ir is made to increase by the amplifying 
circuit 3 1 and the 5th equalization circuit 32 of drawing 7 , each current values Ie, Ip, and Ir are made 
into an optimum value, and finally it is drawing 9 (2). The optimal laser power P as shown is obtained. 
[0068] On the other hand, drawing 9 (1) In Kxle<lp, since the value of drive current Ir is excessive, Pr 
(read-out level) is [ like ] larger than an optimum value. In such a case, since drive current Ir is 
decreased conversely and each current values Ie, Ip, and Ir are made into an optimum value, finally it is 
drawing 9 (2) similarly. The optimal laser power P as shown is obtained. As mentioned above, with the 
gestalt of this 5th operation, crystallization level (Pe) and amorphous-ized level (Pp) are detected, 
respectively, and it adjusts to an optimum value. In this case, the ratio of superimposed current Ip and Ie 
is beforehand set as the predetermined value so that the value of optimum value drive current Ir may be 
acquired. Therefore, if crystallization level (Pe) and amorphous-ized level (Pp) are adjusted to an 
optimum value, respectively, it will be automatically set as the value of optimum value drive current Ir, 
and the optimum value read-out level Pr will be obtained. 

[0069] Here, by correspondence with previous drawing 7 , when the configuration is shown, it is as 
follows. The light sources (laser diode 1 of drawing 7 ), such as semiconductor laser, and the drive 
circuit of the light source (the Ip switch 4, Ip current source 5), It has an outgoing radiation quantity of 
light detection means (a photodetector 2, amplifier 3) to detect the outgoing radiation quantity of light of 
the light source. In the optical disk driving gear which irradiates the quantity of light by which outgoing 
radiation is carried out from the light source on an optical disk as a pulse train of frequency higher than 
record frequency, and performs informational record, elimination, and initialization A current 
impression means to impress the current (Ir) of the 1st level to the light source as a laser power control 
unit (Ir current source 12), A 1st current superposition means to superimpose the current (Ie) of the 2nd 
level on the current (Ir) of the 1st level (Ie current source 9), A 2nd current superposition means to 
superimpose the current (Ip) of the 3rd level on the current (Ir) of the 1st level (Ip current source 5), The 
1st switching means which turns on/controls [ off ] the current (Ie) of the 2nd level according to 
recording information (Di) (Ie switch 8), The 2nd switching means which turns on/controls [ off ] the 
current (Ip) of the 3rd level at the shape of a pulse according to recording information (Di) (Ip switch 4), 
A 2nd timing-control means to generate the 2nd control signal (Sp) which turns ON the current (Ip) of 
the 3rd level at the shape of a non-pulse (Pp sample timing circuit 15), A 2nd sample hold means by 
which the 1st switching means (Ie switch 8) holds the output (Vd) of the outgoing radiation quantity of 
light detection means in a M on M period (a photodetector 2, amplifier 3) (Ie sample hold circuit 1 1), A 3rd 
sample hold means to hold the output (Vd) of the outgoing radiation quantity of light detection means (a 
photodetector 2, amplifier 3) of a nascent state [ of the 2nd control signal (Sp) ] throughout (Sp sample 
hold circuit 7), A 1st adjustment means to adjust the current (Ir) of the 1st level according to the output 
of the 1st sample hold means (Sr sample hold circuit 14) (Sr equalization circuit 13), A 2nd adjustment 
means to adjust the current (Ie) of the 2nd level according to the output of the 2nd sample hold means 
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(Ie sample hold circuit 11) (Ie equalization circuit 10), It constitutes from a 5th adjustment means (the 
5th equalization circuit 32) to adjust the current (Ir) of the 1st level according to the value of the current 
(Ie) of the 2nd adjusted level, and the current (Ip) of the 3rd adjusted level. 

[0070] Although the gestalt of operation of the 6th of ****** of the 6th operation supports invention of 
claim 6, it relates also to invention of previous claim 5: With the gestalt of previous operation of the 5th, 
by detecting crystallization level (Pe) and amorphous-ized level (Pp), respectively, and adjusting to an 
optimum value explained the case where the optimal read-out level Pr was set up automatically. 
However, in the optical disk driving gear shown in drawing 7 , as shown in Sp of the timing chart of 
drawing 8 , regardless of the condition (level) of the recording information Di shown in Di by **, the 
sample signal Sp which samples the pulse signal at the time of amorphous-ized level (Pp) is generated 
suitably. Therefore, during between [ of Sp of drawing 8 ] nascent states (the period d of M H" level), 
information corresponding to recording information Di cannot be recorded (information shown in ** of 
Di), but information capacity recordable on an optical disk falls. 

[0071] With the gestalt of this 6th operation, it has the feature at the point of generating the 2nd control 
signal (Sp) during informational record, by making between the nascent states of the 2nd control signal 
(Sp) in agreement with the period which should form an amorphous mark according to the condition of 
recording information Di. The hard configuration is the same as that of previous drawing 7 . 
[0072] Drawing 10 is a timing chart which explains drive actuation of the laser by the gestalt of the 6th 
operation about the optical disk driving gear shown in drawing 7 . The sign attached to each wave of 
drawing is the same as that of drawing 2 , and supports the sign position of drawing 7 . 
[0073] the gestalt of this 6th operation -- Pp sample timing circuit 1 5 - the period (the period d of 
drawing 10 ) of the level of "1" of recording information Di - as long as - the sample signal Sp which 
samples the pulse signal at the time of amorphous-ized level (Pp) is generated suitably. In this case, in 
the period d of Sp of drawing 10 , although generated in the shape of a non-pulse, since laser power 
serves as the amorphous-ized level Pp, corresponding to recording information Di, an amorphous mark 
is formed on a disk. Therefore, in the case of this drawing 10 , informational record is attained in any 
period. That is, according to the gestalt (in the case of drawing 10 ) of this 6th operation, the gestalt (in 
the case of drawing 8 ) of previous operation of the 5th enables it to record information in any period, 
although the information corresponding to recording information Di was unrecordable on Period d. 
Consequently, it does not produce un-arranging [ that information capacity recordable on an optical disk 
falls at the time of adjustment of laser power ]. 
[0074] 

[Effect of the Invention] In the optical disk driving gear of claim 1, the light source is detecting the 
outgoing radiation quantity of light within the period driven in the shape of a non-pulse. Therefore, even 
if it uses the outgoing radiation quantity of light detector with which the detection band was restricted, 
exact detection of the outgoing radiation quantity of light is attained. And the light source will be 
stabilized if the outgoing radiation quantity of light is adjusted to an optimum value based on this 
detected outgoing radiation quantity of light. And since it is an easy configuration, informational reliable 
equipment is obtained by the means of low cost. 

[0075] According to the optical disk driving gear of claim 2, in addition to the effect by the optical disk 
driving gear of claim 1, not only crystallization level (Pe) but stabilization of the amorphous-ized level 
(Pp) of laser power and read-out level (Pr) is attained. 

[0076] In the optical disk driving gear of claim 3, in the optical disk driving gear of claim 2, since 
between the nascent states of the 2nd control signal (Sp) is made in agreement with the period which 
should form an amorphous mark according to the condition of recording information (Di), generating of 
the 2nd control signal (Sp) comes during informational record. Therefore, the period which cannot 
record information can become only under generating of the 1st control signal (Sr), and can decrease the 
fall of information capacity recordable on an optical disk compared with the optical disk driving gear of 
claim 2. 

[0077] According to the optical disk driving gear of claim 4, circuitry is simplified compared with the 
optical disk driving gear of claim 1 . Therefore, in addition to the effect by the optical disk driving gear 
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of claim 1 , cheaper equipment is obtained. 

[0078] In the optical disk driving gear of claim 5, it is automatically set as the value of the optimal drive 
current Ir, and the optimal read-out level Pr is made to be obtained by setting the ratio of superimposed 
current Ip and le as a predetermined value from which the value of the optimal drive current Ir is 
acquired beforehand, detecting crystallization level (Pe) and amorphous-ized level (Pp), respectively, 
and adjusting to an optimum value. Therefore, in addition to the effect by the optical disk driving gear of 
claim 1 , cheaper equipment is obtained. 

[0079] In the optical disk driving gear of claim 6, in the optical disk driving gear of claim 5, since 
between the nascent states of the 2nd control signal (Sp) is made in agreement with the period which 
should form an amorphous mark according to the condition of recording information (Di), generating of 
the 2nd control signal (Sp) comes during informational record. Therefore, informational reliable 
equipment is obtained without the fall of information capacity recordable on a disk with a cheap 
configuration. 



[Translation done.] 



eg b 



eb eg e e 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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